
SPECIAL REPORTS 


Atom Shielding 
Avionic Melding 


A McGraw-Hill Publication 


Cents 


Juno ii Lunar Probe 



C SSO oW. 000 cJ^-jZi/nM4- 

YEARS AHEAD ROR YEARS YO COfVlE 
Superior speed is just one of the many exclusive features of the 
General Dynamics’ Convair 880 and 600 Jet-Liners. The 880 and 600 
are the only jet-liners that have the advantage of engines built by 
General Electric. With improvements in design that are as much as 
five years ahead of other jet transports now in production, Convair 
Jet-Liners offer assurance that advanced engineering and develop- 
ment will bring you jet travel that is years ahead Jot years to come! 
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EFFICIENT, COMPATIBLE 
AUXILIARY POWER SYSTEMS... 


designed and built by 


Dickers 



Missile progress demands unquestionable reliability, maximum 
efficiency and compatibility of the system with the overall 
vehicle. These rigid standards are being met by Vickers with 
missile industry-tailored R & D, engineering, production and 
service capabilities blended with extensive experience gained 
from a large number of successful accessory applications on 
a majority of the current production missiles. 


Typical Vickers designed 
APS's include: 

1. Hot Gas Systems 

2. Close Frequency Systems 

3. Batteiy Powered Systems 

4. Door Mounted Systems 

5. Blast Tube Configurations 

6. Turbine Powered Systems 

7. Flywheel Systems 



Using proven components as building blocks, Vickers can 
shorten APS development time and speed delivery ... all with 
the assurance of dependability. These advantages are passed 
on to you whether your specifications call for one or any com- 
bination of the following: 

• TEMPERATURE TOLERANT SYSTEMS . HIGH SPECIFIC POWER 

• MAXIMUM EFFICIENCY • HIGH OR LOW DRIVE SPEEDS 

. CLOSE FREQUENCY CONTROL • ACCURATE VOLTAGE REGULATION 



For further information contact the nearest Vickers Sales and 
Service Office or write for Bulletin No. A-5iS6. 


VICKERS INCORPORATED 

DIVISION OF SPeR8Y RAND CORPORATION 


Aero Hydraulics Division — Engineering, Soles and Service Offices: 
ADMINISTRATIVE and ENCINEERINC CENTER | TORRANCE. CALIFORNIA 

P. O. Box 302 > Detroit 32, Michigan | 3201 Lomilo Blvd., P.O. Bex 2003 • Torrance, Collf. 



Engineers and Builders of Fluid Power Equipment Since 1921 



L . lainstay at the missile test ranges . . . Kennedy’s 60-foot 
tracking antenna systems at the Atlantic and Pacific Missile 
Test Ranges track and receive telemetry signals from both test 
missiles and satellites orbiting thousands of miles from the 
earth. These optically-prccise instruments come from the only 
company where efibrts are concentrated entirely on microwave 
antenna development, manufacture and installation. 
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AKTENNA EQUIPMENT 

. S. KENNEDY A CO. 

COHASSET. MASS. EVergresn 3-1200 


"Tr.nc-H.rltDn" Antmn.s 
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AVIATION CALENDAR 


June 8-11— Semiannual Meeting and .Velio- 
nautical Kxhibilion. American Rocket So- 
ciety, El Corte'7 Hotel. San Diego, Calif. 

)niic 11.13— Heat rramfe-i and iTnid \le- 
eluinies Institute, Los .\:igeles, Calif. I'ot 
information: Eneinccrine Kstensiun, Uni- 
ecTsitv of California, Los .\ngele~’ 24, 
Calif 

lime 12-21- 23td Fivneli International ,\ir- 
Sliovv, Lc Bourget, Paris, France. 

Jniie 13-23— International Conference on 
Information Proe-e'sing, UXFSCn Home, 

lime 14-18-SciniamiuaI Meeting, American 
Society of Mechanical Engineers. Chase- 
Park Plaaa Hotel. St. Louis, Mo. 

June 16-17— Indovlrs' Missile and Spec 
Conference, Sheraton-Cadniae Hotel. De- 
troit, Mich. Sponsor: Michigan .\eroiiaii- 
tics and Space ,\ssn. 

June 16-19— S'ational Snnnner Merting. In- 
stitute of the .\cronantical Sciences, .Am- 
bassador Hotel. Los .Angeles, Calif. 

June 17— Eastern Mevting, Simisal and 
I'liglit Equipment .\ssn., l-'losd Bennett 
\asal Air SMtion, Brookhn, N. V. 

)nne 18-20— 13th .Annual Meeting, Institute 
of Nas-igation. U. S. Merchant Alariue 
.-Aeademv. Kings Point. I.. I.. N V. 

Jiiiic 21-2i— Snminct-Paeific General Meet- 
ing and .Ait Transporlatiim ConfeTcnce. 
.American Institute of Electrical Kngi 
neers, Olvinpia Hotel, Seattle, AA'asii, 

)nnc 22-26— Sninmer-Paeific General Meet- 
ing and .Air Traiis|iotlalion Conference. 
American Institute of Electrical Kngineors. 
Seattle, Wash, 

(imc 23-25— 33rd Meeting, .Asialinn Dis- 
tnbiiton and Mamifoctnrcrs ,A.ssn„ St 
Francis Hotel. San Francisco, Calif. 

June 24-26— Second National Ssin|josimii. 
Nuclear Indnstrs' Division. Iiistrinnent 
Socicts- Ilf America. Idaho Falls. Idaho. 

June 29-jnlv I— lliird National Convention 
(Coiitiniied on page 6) 
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quality 

control 


of WELDMENTS 
/ and COMPONENTS 
: by LAVELLE 


Quality control of precision sheet metai components for jet 
engines, missiles, air frames and similar end products demands 
the total resources of qualified men, methods and machines. 
At Lavelle. e.Aperienccd craftsmen use a variety of inspection 
techniques and equipment at every stage of production . . . from 
tool control to final piece inspection ... to maintain quality 
control of critical pans to exacting specifications. 

Lavelle specializes in producing weldments and assemblies made 
of titanium, aluminum, magnesium, stainless steel and nickel 
alloys. X-ray, Zyglo. and Magnaflux methods of non-destructive 
inspection arc certified and used to control material and weld 
quality. Close supervision by Lavelle inspection specialists 
assures consistent component quality ... at a cost related to 
your standards. 

Quality control procedures employed by Lavelle are outlined 
in a new brochure describing Lavelle’s manufacturing services. 
Write for your copy today. 




lAVElU AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Betuer/i PfiUadclphia, Pa., and Trenton, N..J. 
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TRAWS-SONICS 

QUARTECTOR^ 

LIQUID LEVEL 
DETECTION SYSTEMS 

for liquid oxygen 
and rocket fuels 




• No moving parts assure unsurpassed reliability 

• Will not respond to wetting or splashing 


Quarlector Liquid Level Detection Systems, with no moving parts to stick or 
freeze, detect liquid levels to within ± 1/32" with a response time of less than 
40 milliseconds. Operating temperature range is from -425-F to ! 120'F. 

Ouartector systems and instruments are designed for bulk liquid applica- 
tions such as fuel tanks in missiles or other types of pressure vessels, and for 
pumping applications. A real-time indication is provided when the liquid has 
reached pre-selcctcd points in pipe iines or tanks. 

The Quarlector sensing element is a piezo-electric quartz crystal mounted 
in a probe or submersible sensor unit. Circuitry consists of a four stage tran- 
sistor amplifier with a transistor detector circuit in the feedback loop, and an 
output control relay. When the crystal is in gas, it is free to vibrate at its natural 
frequency, and oscillation is sustained. When the crystal is submersed in liquid, 
however, its motion is damped, signal output drops, and the output control relay 
is de-energized. 

Splashing, bubbles, and wetting do not affect the sensor. Liquid indication 
is given only when the crystal is completely surrounded by liquid. Safety festiurcs 
include u fail-safe and function test procedure. Write to Trans-Sonics, Inc., 
Dept. 7, Burlington, Massachusetts, for Technical Bulletin 1900. 


TRANS-SONICS 

T^hmsim IkanMujcm 


AVIATION CALENDAR 


(Continued from page 5) 

on Military Electronics. Shetalon-Park 
Hotel, Washington, D. C. Sponsor; Iii- 
stitnle of Radio Engineers’ Professional 
Gioiip on Military Electronics. 

June 29-Jiily J—Siimmcr seminar on Plas- 
tics— Its .Mechanical Properties, De.sign 
and .kpplicatioiis. Pennsylvania State Uiii- 
vcisilv. University Park, Pa. 

July I'lO— U. S. Naliona] Soaring Competi- 
lion. Harris Mill. Elmira, N. S. 

Iiih 4-8— Ml. Woman Transcontinental .^ir 
Race ffoiii Lawrence, Mass,, to Spokane. 
Wash. For inlomiation; AII-\k'oman 
Tianseuntincntal .\ir Race, Inc., 2611 
last Spring St, Long Beach 6. Calif. 

Inh 16-17— 'Third biennial joint meeting. 
Radio Technical Commission for .Sero. 
iiaiitio and Lus .Vngclcs Section of the 
livstitote of Radio Engineers. .Ambassador 
Hotel, Los .Angeles, (Sllif. 

July 28-29— Quarterly Regional .Mcetiiir. 
.Assn, of Local 'I'ransport -Airlines. AA'est- 
warc] Hotel, .Anchorage, .Alaska. 

Jirly JO-31— Quarterly Regional Meeting. 
Assn, of Local Transport .Airlines, Fair- 
banks, .Alaska. 

July 30-31— Sixth .Annual Svmposium on 
Computers and Data Processing, Denser 
Research Institute. Stanley Hotel, Estes 
Park, Colo. 

Aug.-4-5-Sccond .Annual Western Regional 
-Electing. .American .Astronautical Society, 
■Ambassador Hotel, Los .Angeles. Calif. 

Aug. 5-7— \A illiam Frederick Durand Cen- 
tennial Conference on the problems of 
hypersonic and space flight. Stanford Uni- 
s'crsitv, Stanford, Calil. 

Aug. l7— First National Ifitiasonics Sympo- 
sium, Institute of Radio Engineers’ Pro- 
fessional Group on Ultrasonics Engineer- 
ing. Slaiifoid University, Stanford, Calif. 

Aug. 18-21— W’estern Electronic Show &- 
Convcntiuii, Institute of Radio Engineers, 
Cow Palace, San Francisco. Calif. 

Aug. 24-26— Gas Dynamics Symposium, 
.AuiCficaii RtK'kcl Society, Northwestern 
Uiiiversily, Esanston. 111. 

Aug, 24-26— Institute of the .Aeronautical 
Sciences' National Specialists Meeting, a 
symposium on anti-submarine warfare, 
liavsified). Sail Diego, Calif. 

Aug. 31-Sept- 5— lOlh .Annual Congress, 
liileniaticmal Astronautical Federation. 
Church House, AA'cstminster, London. 

Scjit. 1-2— Conference on physical chemiv 
try in aerodynamic and space flight. Uni 
veisity of Peimsvlvaiiia, Philadelphia, Pa 
Sponsors .Air Foice Office of Scientific 
Re-search and General Electric Co.’s Mis- 
silc and Space Vehicle Dept. 

Sept. 2-4— 19>9 Cryogenic Engineering Con- 
fcTcucc, Uiiivcrsitv of California, Berke- 
ley, Calif. 

Sept, 7-13—1959 Farnhoroiigh Flying Dis- 
play and Exhihition, Society of firitish 
.Aircraft Constructors. I'arnborough, Eng. 

Sept. 16-17—1959 Engine and Operations 
Airw'ork Corp., Millville, N. J. 

Oct. 6-8— 12th Aiimal Meeting, National 
Business .Aircraft .Assn., Hotel Learning- 
tun, Minneapolis, Minn. 

Oct. 12-16— 15th Ccncral Consention of 
the International -Ai: Transport .Assii., 
Tokvo. )opan. 


AVIATION WEEK, June 1 , 19 S 9 



Space Technology Laboratories' new corporate symbol represents a bright history in a stimulating age. STL has 
provided the over-all systems engineering and technical direction for the Air Force Ballistic Missile Program since it 
was assigned the highest national priority in 1954. Five years of accelerated effort produced epic advances in science 
and technology, and propelled the art of missilery through three distinct generations of progress, stl contributed 
technical leadership to the science [ government j industry team which has built this solid, expandable foundation 
for future advances in space, and is daily adding new strength to our national security. +: In addition to its major 
management functions, stl also conducts advanced space probe e-xperiments for the Air Force at the direction of 
such agencies as and ARPA. To those scientists and e 7 tgineers » with capabilitiesin propulsion, electronics, 
thermodynamics, aerodynamics, structures, astrophysics, computer / technology, and other related fields and 
disciplines, STL now offers unique professional opportunities. Inquiries A regarding staff positions at STL are invited. 



a new symbol 
for a new era of 
technology 


Space Technology Laboratories, Inc . P. O, BOX 95004, LOS ANGELES 45, C 



serving the new jet airline era . 



WHAT'S THE 'NEWEST'? Above illustration, with small inset drawing, 
demonstrates the new i-emovable Buffet System concept. Whole sections 
easily interchange, to assure rapid food restocking. This and many other 
designs are available from Weber. . .a pioneer in airline interior equipment. 




The world's largest manufacturing facility 

for aircraft interior equipment . . . for aircraft seating. 

WEBER AIRCRAFT CORPORATION 

S820 ONTARIO STReeT . BURBANK. CALIFORNIA • P.O.Box 230 




PURECO CO2 puts the freeze on Wyle test chambers 


Inside this low temperature chamber at Wyle Lab- 
oratories, missile and aircraft mobile ground sup- 
port test units are subjected to temperatures plung- 
ing well below arctic Fare. 

The best refrigerant for this important test job 
is PURECO CO', in bulk liquid or solid form 
(“DRY-ICE”). It can be ACCURATELY CON- 
TROLLED. is MAINTENANCE-FREE, CON- 
VENIENT, RELIABLE and LOW IN COST. 


Wyle standardizes on PURECO CO2 because 
PURECO means dependability of supply and 
know-how. 

PURECO’S Technical Sales Service is qualified 
to assist you in adapting CO^ to any particular 
refrigeration or inerting application. Call your 
PURE CARBONIC representative. There are 
more than 100 PURECO locations from coast 
to coast. 


Pure Carbonic Company 




CRYOGENICS 


How Lukens Application Research helps you 
find the right steel plate for the job 


If your assignment is designing equipment 
for extreme low temperature service — our 
Application Engineering staff can help you. 
They research problems of every descrip- 
tion from the design stage right through to 
how the equipment has performed for years 
after its installation. 

Missile components and liquefied gas 
tanks would be dangerously susceptible to 
cracking if made from ordinary steel. Seek- 
ing economical metals for such applications, 
Lukens engineers began years ago to watch 
the performance of nickel bearing alloys in 
a variety of low temperature equipment 
Result: a broad understanding of metal be- 
havior at various low temperature levels. 

Examples; In the storage of liquefied oxy- 
gen, a tank of Nine Nickel steel provided 


more than eight years of trouble-free per- 
formance. Suitable to minus 320“F. service 
the steel showed no signs of cracking when 
removed for inspection. In frigid chambers 
for testing high altitude aircraft 2 ’/i percent 
nickel steel is standing up well under pres- 
sures as high as 7,000,000 pounds. And in 
arctic locomotives operating at tempera- 
tures to minus SO'F. on rugged mountain 
roadbeds, main structures of Lukens “T-I" 
Steel have required no maintenance what- 

Lukens Application Engineers know these 
cases . . . plus many more. If your assign- 
meni is cryogenics, why not let it be our 
assignment, too? Contact Manager, Appli- 
cation Engineering, J69 Services Building, 
Lukens Steel Company. Coatesvilie, Pa. 


Helping; Industry 
Choose Steels 
That Pit The Job 



ASK FOR LUKENS NINE NICKEL STEEL BULLETIN 




GENIIIIL PRICI8I0N UBORlISIlf INCORPOfltTED, PiMSintvIlli. K. I. 






Republic High-Performance 


Metals for the 880 



In the Convair 880— the world’s fastest jet airliner— speed, economy, 
and medium-range operating requirements dictated the use of thou- 
sands of pounds of high-performance metals. Working closely with 
design engineers. Republic Steel supplied: 

TITANIUM to increase strength-to-weight ratios . . . permit 
lighter weight with increased strength. 

ENDURO'' STAINLESS STEEL to increase heat and corrosion- 
resistance at elevated temperatures. 

ALLOY STEEL to increase strength of major structural com- 
ponents . . . provide an extra margin of "beef.” 

Republic has pioneered in the development and production of new 
metals to increase strength, resist heat, reduce weight. With constantly 
expanding research as well as production facilities and capabilities, 
Republic is the nation’s largest producer of high-performance metals 
— titanium, stainless, and alloy steels. 

Let us help you find the most advantageous uses of these metals in 
your projea. Return the coupon for complete information without 
obligation. Please indicate if you would like a Republic Metallurgical 
Specialist to call. 




Ripuaucs New 
HI6H-STREN6TH POWDER, 

is ideal for sinterings of highly 
stressed components. Provides 
minimum tensile strength of 
60,000 psi ot 6.4 density os 
sintered . . . 100,000 psi after 
heat treatment. Less thon 
.004% shrinkage from die 
size o1 6.4 density. Available 
in quontlties up to and in- 
cluding 12 tons or multiples. 
Con be used with existing op- 

for technical data sheet. 



airplane; (3I lip assembly anii-ieing nose cowl— 53.8 pound. 






cucc6SSe£. 'P/u/claeG' 


REPUBLIC STEEL CORPORATION 


1441 REPUBLIC BUILDING • CLEVELAND I, OHIO 


Have a mccallurpisc call: 

□ Alloy Steel 

□ Stainless Steel 

,c HS6460 Metal 




□ Alloy Steel 

□ Stainless Steel 

□ Titanium 

□ Ty^e HS6460 Metal 
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A NEW FIAT JET-TRAINER 


flAT 

piVlAt*®* 


(Bristol Orpheus 80302 engine) 


The Jet-Trainer can operate 
from short semi-prepared 
or grass runwa/s. 

Restricted dimensions, light weight, 
great manoeuvrability. 

Tandem seats, wide field 
of visibility in all directions 
especially downwards in front. 
Exceptionally low production 
and operating costs. 


FIAT - AVIATION DIVISION 

200, Corso Giovanni Agnelli - TURIN (Italy) 
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ISITION system 


Despite the rr, 

determination, kuma „ . 
seek out an object takes a back seat 


MISSIU, AlKSAfT 4 '980 HAWTHORN. MELROSE PARK. ILLINOIS • offices: DAYTON. LOS ANGELES. WASHINGTON, D.C. 

DSSKE RtCONNAISASCE SYSTEMS 


OTHER DIVISIONS. KINfRONIC ind CHICAGO AERIAL SURVEY, franklin Pa,.k. Illlnola. 







WHAT KIND OF ENGINE FOR A SPACE-JEEP? 


Using fuel from the airplane’s tanks 
— which automatically ignites with 
hydrogen peroxide — these engines 
have full stop and restart capability. 

More volue for taxpayers' money 
The auxiliary rocket engine gives 
present aircraft superperformance 
capabilities at a relatively low cost. It 
provides the increased speed and ma- 
neuverability that could spell the dif- 
ference between the success or failure 
of an intercept mission- Almost any 
existing jet aircraft, as well as those 
now on the drawing board, can be 
adapted readily for AR engines. 

Looking forward to tomorrow 

Beyond a doubt, rocket power has a 
leading role in the Free World’s 
future. Rocket-propelled airplanes, 
such as the X-16, will pave the way 
for man's entry into Outer Space. 
The multi-million-pound-thrust sys- 
tems that are now under development 
at Rocketdyne will be man's means 
to explore interplanetary Space. But 
meanwhile, these rapid advances in 
rocketry can add great strength to 
America's present deterrent arsenal. 


It takes a unique engine to Jockey a 
space-jeep in for a landing on an 
orbiting space station — one that will 
give a space pilot instant control and 

Such an engine is the fully control- 
lable rocket engine — ideal for space 
travel yet as easy to operate as an 
automobile engine. 

The rocket engines are ready now 
Although the space-jeep is still a 
gleam in an engineer’s eye. the con- 
trollable rocket engine is available 
now, , .and has immediate application 
for existing aircraft. The pilot of a 
plane with auxiliary rocket power can 
switch it on for sudden, swift accel- 
eration at high altitudes . . . the 
aircraft's air-breathing turbojets 
supplying power for ordinary flight 
operations. This is the mixed-power 
theory. Since World War II several 


mixed-power concepts have been de- 
veloped in foreign countries, includ- 
ing Russia, France and Engiand. 
Extra power for today's aircraft 
Rocketdyne already has designed, 
tested, and manufactured rocket en- 
gines for mixed power applications. 
The AR-1 rocket engine is a liquid- 
propellant system, as are the large 
power plants for the Atlas, Thor, 
Jupiter, and Redstone ballistic mis- 
siles. The AR-1 passed stringent flight 
tests as a supplementary power plant 
on modern jet aiixraft. Substantial 
improvements over normal near-sonic 
speed and 50,000-foot altitude capa- 
bilities were demonstrated in more 
than 100 test flights. 

The AR-2, second in a series of four 
rocket-engine models developed by 
Rocketdyne, is a fully-throttleable 
engine that provides varied thrust. 



THE MEASURE Of ROCKET PO>VER 


The liguid-tiropellunt AR rocket 
enffinee are “atiUic teeted" <il 
Roeketdyne’s field laboralory £o 


ROCKETDYNE rt 


DIVISION Of NORTH AMJRICAN AVIATION, 



Cubic has, electronically speaking. .And far 
greater precision is required of tlic five-target 
Cubic MOPTAR wliicli will be used by the 
Federal Aviation .Agency to evaluate experimental 
air-traffic-control systems. MOPT.AR (Multi- 
Object Phase Tracking and Ranging), an omni- 
directional system requiring no moving aniennas, 
provides startlingl)' accurate real-time position 
data. .MOPTAR can be expanded to track /iiiii- 
dreefs of aircraft simultancousK- with this same 


accuracy, TIic F.A.A installation will monitor other 
systems in tests at the nevs’ National Aviation 
Facilities Experimental Center near Atlantic City. 
It's a new use for Cubic's Space Age backing 
systems developed under the forward-looking 
sponsorship of the United States .Air Force. Now 
MOPTAR finds a non-militan- application in 
helping solve tiic problems of air navigation, an 
application that «ill lead to greater safety in the 
trafiie lanes of the sk\-. 


MOPTAR 



TrackiJig sijstems by Cubic . . . reliable precision 
systems ivitli Space .Age cnpability . . . find appli- 
cation in air traffic control anil, through the 
multiplc-lamct potential of MOPTAR. in increas- 
ing the fire-poicer of America's guided missiles. 


CORPORATION 

5575 Kearny Villa Road, San Diego 11. Calif, 







consider virtually 
tubular design as { 
For more specific 




America, 2026-F Alcoa Building, 
Pittsburgh 19, Pa. 
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FAST, SMOOTH, DEPENDABLE 


Fist, smooth, dependable . . - that sums up Convair’s new 880 
and the B.F.Goodrich Cladheat De-Icers that protect the 
empennage of this near-sonic jetliner. 

Fast-acting ribbon type electrical heating elements with 
built-in temperature sensors ate sandwiched between layers 
of resin-impregnated glass fabric. Then they are molded into 
a single unit and capped with a stainless steel skin. Six-foot 
sections bonded to empennage leading edges of the Convair 
880 form a smooth, integral airfoil 


B.F.Goodrich Cladheat units reduce the possibility of 
re-freeaing ninback— cut power consumption to 15-18 watts 
per square inch by cycling small sections one at a time. And 
lightweight B.F.Goodrich Cladheat De-Icers are designed 
to function dependably, despite externa! impact damage. 

B. F. Gotxltich Cladheat De-lcets arc available in metals 
of various thicknesses wirh power densities to meet jo»r 
specific needs. B.F.Goodrich Avialcon Products, a dit Uion '/f 
The B.F.Goodrich Company, Dept. AW-69, Akron, Ohio. 


B.F.Goodrich aviation products 
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EDITORIAL 


Contracting With NASA 


(Tlic contracting policies of the iVatioiial Aeronautics and 
Sjucc Admiihstrafioii, lion- they will be administered and 
the channels provided for industry contact, arc becenting 
increasingly imporfaiit. In its Fiscal 1959 and 1960 budgets, 
,\ASA has allotted S600 tnillion of an SSOO million total for 
contracting ivifh indnstiy anti research institutions. Proce- 
dures the agency will folloiv in its coiitiacting ivcre outlined 
last ivcck by Ernest U', Biackott, head of its Procurernent 
and Supply Division, in a speech before the N'ew York State 
Society of Certified Public Aaountants, Because of its in- 
terest to indtistr;' and the added detail supplied by A/r. 
Brackett, .Aviaiion Week is reproducing bclov significant 
/jortions of the speech.) 

. . . Some of \'ou arc now wondering "Ilnw can my 
company get a contract?" I will tell vou about NASA’s 
system of procurement which may be at least a jjartial 
answer to your questions. . . , PtocnremeiU is done at all 
the NASA laboratories as well as at its headquarters in 
Washington- . . . 

N.ASA is under the same statute for procurement as 
the military departments, the Armed Services Procure- 
ment Act of 1948. Most of our larger research and dc- 
\ clopmcnt contracts arc made with the same tvpc of con- 
tractors as the Army. Navy or Air Force. .Also, where 
one of these departments has a contract administration 
organization in a contractor’s plant in which we place a 
contract, we ate asking that department to administer 
our contract. . . . 

You will find the clauses of N.ASA’s contracts are the 
same for the most part as in the ASPR or in the Army, 
Nar y or Air Force contracts. Also, with mijior excep- 
tions, the same system of contract administration will he 
follorr cd. I his makes it simpler for vou. the contractor, 
and saves any duplication of gorcnimcnt work. 

There is one difference in NASA contracts wliicli 
should be noted and that is in the patent rights clause. 
The .ASPR clause provides that the gor criiment receives 
a royalty-free license to any invention conceired or 
actually reduced to practice in the course of performing 
work under a government contract. However, title to 
such a patent is held by the contractor. . . . 

Contractors arc asked to submit tlic same types of 
cost breakdown and cost information when we negotiate 
a contract which they submit to the militan- depart- 
ments for their procurements. We, at times, will ask 
one of the military departments to furnish us an anaUsis 
of these costs. We also have a cost analyst at headquar- 
ters who will analyze costs in other instances. 'Ilic con- 
tract cost principles found in Section X\' of .ASPR are 
generally being followed. AA'hcrc one of tlic militan- de- 
partments is administrating a contract for NASA, thev 
u'ill generally also furnish audit scnice. 

However, any dispute over the allowability of an item 
of reimbursable cost, or anv other dispute under the 
disputes clause of our contracts will be determined b\ 
the NASA procurement contracting officer. Any appeal 
under such a disjiute will be referred to a N.ASA Board 
of Contract Appeals rather than the Armed Sen-ices 
Board. 

At the present time, and for some time to come, we 
can foresee no substantial production contracts to fol- 
low NASA's research and deselopment contracts. This 


might seem to discourage contractors from being inter- 
ested in such contracts wlierc tlie total dollar fee is so 
limited and they cannot plan on making a more sub- 
stantial profit in tlic follo«--on production contract. Tliis 
has not been our experience. Companies apparently feel 
that there is much to be gained by getting into this new 
field of space work. 

Ihc Siiacc Act provides, in part, "To the maximum 
extent practicable, and consistent with the acconiplish- 
nient of the purpose of tliis act, such contracts. Iciiscs, 
agreements and other transactions shall lie allocated by 
the administrator in a manner which will enable small 
business concerns to participate cquitablv and proper- 
tionatclv in the conduct of the work of the adniinistra- 

We intend to follow out tliat provision and are set- 
ting up an affiniiative small business program. . . . 

\Vc has’c been asked whctlicr N.ASA intends to adopt 
the svstems concept of procurement, which is used by 
the military departments to sonic extent. B\ a systems 
concept. I mean placing all contracts for a complete pro- 
gram with one contractor. This would include support 
equipment, training aids, spare parts and other items so 
that we can liold one company responsible for the com- 
plete working of the entire program. The altematii-e 
to this is for N’.AS.A to jirocute sarious items, or segments, 
separatclv from different contractors and integrate and 
assembly tliem oiirsehcs. 

Generally speaking. N.ASA is not adopting the systems 
concept. Ilowcscr, in certain crash programs where time 
is of the essence, to assure success we niav find it neces- 
sary to look to one contractor for complete integration 
and responsibilih. . . . 

We belicse you will find certain differences, perhaps 
advantages, in doing business with NASA compared uitli 
some of tlic otlicr gor ernnicnt agencies and departments, 
including tlie Defense Department. The NASA procure- 
ment organization is small and it is able to place its con- 
tracts with a minimum of delay and formalitv. Both the 
contracts for development of the high thnist engine with 
North American .Aviation and the space capsule contract 
with McDonnell Aircraft, two of our largest and most 
intricate procurements, were placed within three months 
from the time the procurement cycle started. Sonic of 
our other procurements have been completed within 30 
days which include negotiation, contract drafting, execu- 
tion, review by a contract rei'iewer, approval and distri- 
bution. . . , 

Tluis far. most of our contracts for research develop- 
ment have been cost-plus-fixed-fcc contracts, and I bc- 
lics e they will continue to be of this type for some time 
to come. When we are buving things with no past co.st 
experience, it isn’t fair to cither the contractor or the 
government to attempt to fix a price because tlie con- 
tractor may run into unforeseen difficulties whicli cost 
hini far more than he anticipated, or if he places con- 
tingencies in his price, it could mean costing the gos-ern- 
nient more than a fair aniount. Lack of cost experience 
so that a fair target price or target estimated cost cannot 
be fixed is why we are not using inccntive-tvpe con- 
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Don’t miss it! 

Be sure to see the working models of the new 
Kidde hot and cold gas servo systems at 
the Western National Astronautical 
Society Exposition of the 
American Rocket Society 
at the El Cortez Hotel 
in San Diego 


June 9 to 11 
Booth 
83 



Kidde hot and cold gas sei’vo systems can be tailored to fit a wide 
range of applications. Illustrated above, rocket guidance control. They 
are low in cost, light in weight. Kidde gas servo systems have low 
current and gas consumption, have few moving parts, and are 
extremely reliable. They operate at temperatures exceeding 1600® F. 
Kidde’s hot and cold gas servo system components have been developed, 
tested and are now on the shelf. If you have a problem involving servo 
valve systems, write for complete information to Kidde today. Chances 
are we already have the answer. 


Walter Kidde & Company, Inc., Aviation Division 
618 Main Street, Belleville 9, N. J. 



WHO'S WHERE 






'mmm 

:m. cxecutn'c vi« president and di- 



president of the .\ctospce Medical .-^ssn., 
.,uxedn.g Brig. Cen. Nf. Samuel tVl.ite, 



INDUSTRY OBSERVER 




tce-Lockhecd 
I be submitted by the vaiions activities 
c Ait Materiel Command by the end of 
first coordinated presentation for ovcr.aII 


tcring around nitrogen-to-fluorine bonds. 

llant rocket motor simulator developed by Naval Ordnance 
akes it possible to study structural and insulating materials 
for some rocket motors at ]>crfonnarice lesels without the necessity of vising 

► \Vatcr vapor and other gases may be found trapped under the surface of 
the moon, according to Prof. Thomas Gold, Harvard Univetsitv astronomer 
and cosmologist. Ihe theory would explain what appears to be gas cscap. 
iiig through fissures in the moon s surface as reported by astronomers in 


o/coid IollI!d^A^^35TstLX'*T^!? stccHs jobeFby relist™ cc' and llisl^ll 
welding. 

►Watch for Domier-Werke GmbH, to get final assembly and flight test 
responsibilitv for license production of Italv's Fiat G. 91 in Germanv. Com- 
pany has the best runway and airport facilities in nugzcug-Uhion-Sud 
toinbiiic. which has the prime contract for tlic G. 91s. Compam field at 
Oberpfaffenhofen has an 8,200 ft. runway. Dornicr also lias been doing final 



ile uses rails to help 
laration of its stages. Five-foot-long aluminum channel, 
in-channe! rails uhng ball bearings arc located in the second stage and 
extend -12 in. into the first stage. Missiles in Lot B, on high flight tests 
to begin shortly, will use e.xplosivc bolts and solid "pusher” rockets 

tlie rcickets if it is found tfiat tlirust of the second stage engine and drag 
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Blanketing 

the high temperature field 



A fairly ambitious claimi Yet we can prove that Haynes alloys do 
exactly that . . . aD the way up to 2000+ deg. F. Here's why. 
There are 12 Haynes hlgh-temperature alloys. Among them you 
will find the right combination of properties to handle any heat 
condition. For example, Hastellov alloy X has remarkable 
resistance to o-xidation up to 2200 deg. F. Haynes alloy No. 25 
is strong and resists stresses, oxidation, and carburization up to 
2000 deg. F. Hastellov alloy R-235 is outstanding in the 
1500 to 1750 deg. F. range. And this is only part of the story. 

All 12 Haynes alloys are production alloys and are readily 
available. Some of them are vacuum melted; some air meited. 
Some are cast, some wrought, and some are produced in 
both forms. For the full story, write for literature. 


Close control is exercised over every step in the 
production of Haynes alloys. This electric arc 
furnace is part of the modern mill sec-up main- 
tained at Haynes Stelute. 



A u ^ o'^rs 


HAYNES STELLITE COMPANY 

CivistoR of i/nicn Carbide Corporation 
Kokomo, Indiana 
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Washington Roundup 


Procurement Legislation 

Senate Armed Services Committee is expected to begin 
he-.irings shortlv on comptehensiw militat)' procurement 
legislation. A subcommittee to kick off the hearings 
n-as named last week. It consists of Sen. Strom Thur- 
mond (D.-S.C.), chairman; Sen. John Stennis (D.-Miss.); 
Sen. Sam J. Ervin (P.-N.C.); Sen. Howard Cannon 
(D.-Ncv.); Sen. Leverett Saltonstall (R.-Mass.); and Sen. 
Prescott Busli (R.-Conn.). The two key issues arc; 

• Whether a single service manager and a single prime 
contractor should be designated for weapon s«tem proj- 
ects. Tliis is provided in legislation sponsored by Salton- 
stall and opposed bv the Defense Dcpiirtment (AW May 
IS. p. 28). 

• Whether competitive negotiation should be encouraged 
and giten equal stafu.s witli adsertised bid procurement, 
which now lias a preferential status, litis is provided 
in Saitonslall’s mc-.isure. as well as separate measures 
introduced by New York’s entire 44-niembot congres- 
sional delegation. 

BOAC Tokyo Bid 

W'atch for a Wliite House annoimccinent granting a 
foreign air carrier permit to British Ovetsetis Airtvays 
Corp. authorizing tlie airline to include Tokyo on its 
trans|Kicific route. Although the Civil .Aeronautics Board 
decision will not be announced publicly until President 
Eisenliower signs the foreign air carrier |jcnnit. Aviatio.y 
MTek has learned tliat tlic five-mcinber Board voted 
unaniinouslv to support BOAC in its petition to stop at 
Tokyo as part of its artnmd-thc-woric! mute. Hie decision 
is a reversal of Examiner Francis Moran’s recommenda- 
tion to deny BOAC its application (AW April 27, p. 38). 

Killian Ref-urns to M. I. T. 

Dr. James R. Killian, Jt., special assistant to the Presi- 
dent for science and teclinology sina- Noiembet, 1937. 
resigned last week to return to Massachusetts Institute 
of Technology as chairman of the M. I. I’. Corp. Killian. 
wlio.se resignation becomes cffcctiie in mid-fulv. will be 
succeeded by George B. Kistiakowsky, Russian-born 
clicmistiy professor at Hariard Uiiiiersih and chief of 
the explosives division of the Los .Mamos Liiboratorv in 
19-I+-I5. President Eisenhower .said he was accenting' the 
resignation of Killian, who came to the post while serxing 
as M. I. T. president, with ‘'very sincere regret.” 

Space: Who's on First? 

An exchange of letters between the Senate Space 
Committee and the Defense Department has clouded 
the stature of the U.S. military space program and just 
who is directing it if there is a firm program. 

Rov \\'. Johnson, director of Defense Department’s 
Advanced Research Projects Agency, told the Subcom- 
mittee on Goicrnmental Organization for Space Actixi- 
fies in March that Defense had a firm six-year program 
which he offered to make available to tlic Subcommittee 
headed by Sen. Stuart Svmington (D.-Mo-)- lie also 
testified that he was in charge of the niilitarv space 
program. 

Sen. John Stennis (D.-Miss.), chairman of the NAS.\ 
Authorization Subcommittee, in a letter addressed to 
Defense Secretary Neil McEhoy May 7. asked for copies 


of the program mentioned bv Joliuson, The answer to 
tlic Senator's request was signed bs Herbert 1'. York, 
director of Defense Reseatch and En|iiiecTing, who lias 
tight rein over rescatcli and dcxclopnient spending (see 
p. 51). York said the program requested '-should not 
be considered a firm niilihiry space program but rather 
a projection of miiitars space program planning which 
SCACS to indicate tlic possibilities that Could be realized 
oier the next edglit years, if it is detcniiined that these 
programs should be pursued after consideration of our 
total defense requirements.” 


Tupolev to U. S.? 

Richard Horner, fonnet Air Force Assistant Secretary 
for Reseatch and Dciclopmcnt whose appointment as 
Associate Adniinistrator of the National Aeronautics and 
Space Administration becomes effective today, invited 
Sm iet aircraft designer .Andrei Tupolev to visit U. S- 
aircraft factories and research facilihes last week during 
a reception at the American einbassv in Moscow. 

Tupolci'. wild mentioned the hospifcilitv extended him 
bv Glenn L. Martin, Grille N\'right and Donald Douglas 
w^ien he visited the U.S. in 1936, said he would be 
delighted to pay another lisit. American Airlines' Presi- 
dent C. R. Smith told Tupolex tliat .American would 
proxidc him with coa.st-to-coast tran.S|30rtation. 

•As a follow up. it is expected that Tupolex xvill rcccixe 
a formal inx-itation from U'ashington. flonier is in Mos- 
cow with 14 other axiation officials as inenibets of tlic 
U.S. delegation to the annual meeting of tlic l''cdcration 
Acronalitiqiie Internationale. This is the second U.S. 
axiation group in three years to x-isit Russia. Oxer tlic 
same period, no Soxict axiation delegation has been per- 
mitted by the State Department to visit the U. S. 

Rickover: Freedom of Speech 

Vice Adin. Hxunan G. Rickover, assistant chief of tlic 
Bureau of Sliips and prime moxer in Naxv-’s nuclear 
.submarine efforts, recentlv explained to the House Sub- 
committee on Appropriations tlic wais and means of 
arrixing on Capitol Hill xvitboxit the binds of service 
and Defense Department restrictions as to wliat opinions 
arc to be expressed and lioxv thev arc to be expressed. 

A.ske<l if lie was "handcuffed’' by directive in his tc.sti- 
moiiy. Rickover replied: 

“I have never followed any directive in tesHfving to 
Congress. Once one of my seniors called me' before 
I was due to testify and told me what lii.s policx was. 

“1 said. ‘Fine. Tliank vou ven- miicli. \Micn I 
tesHfx' I will sav that this is what von told me to sav.’ 

”lic said, 'Oh. no; you mustn’t do that.’ 

“I said, 'Didn’t you tell me?' 

"Since tliat time I have never been directed.” 

Rickover later proved his point when asked what lie 
thought of a Navy Fiscal 1960 request— and one it has 
been pushing manfiilly-for a convcntional-powered car- 
rier. He replied: 

”. , . You know darned well that to huv an obsolescent 
ship is stupid. You know that. I am sure excA- member 
of this committee knows that. 1 do not care wliat argu- 
ments are given to you. M’hat is the purpose of busing 
a ship-what is the purpose of having anv weapon of war 
that is not the best? 'VMioni arc vou fooling?” 

—Washington staff 
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S pace Techn ology 


NASA Spells Out Space Biology Program 


Efforts will range from Project Mercury orbits 
to plans for study of extraterrestrial life forms. 

By James A. Fusca 

Pliiladclpliia— First detailed description of tlie increasing United States 
effort in space biology, ranging from the selection of the Project Mcrciirv 
astronauts to preparations for tlie study of extraterrestrial life forms, has been 
]5rcseiitcd here by Dr. Douglas L. W'orf, cliicf of the Biologr and Life-Support 
Systems Program of the National Aeronautics and Space Administration. 

Si>eaking before a syinposiiun on Space Medicine Klectronics sponsored 
by the Franklin Institute. Dr. Worf described the program as divided into 


!« o broad fields; 

• Biotechnology, which has as its ob- 
jectircs the understanding of life proc- 
esses III the emironincnt peculkit to 
flight through space, application nf this 
andcrstiiiuling to the mastery of space, 
and development of equipment and 
technique's for the support of life dur- 
ing spiicc flights of progressively longer 

•'Bto5ch:ncc5, which hove as their ob- 
jectives the determination of the effects 
on living terrestrial oiganisms of condi- 
tions in space and planetary environ- 
ments, determination of the effects of 
flight through space on living organ- 
isms. and investigation of the existence 
of life throughout the solar system and 
detailed studv of extraterrestrial life 

'Ihc space biology program, he siiid, 
is at present made up of the following 
elements; 

• Physiological and psychological stress 
of .ininnils and man. 

and training of pilots. 

• Selection and tiaittiiig of animals for 
the animal programs, and monitoring 
of the programs. 

• Nutrition, clotliing and Siiiiitation 
studies. 

• Dcvelopnicnt of life support systems- 

• Dcvclopnvcnt and testing of pliysio- 
logica! instrumentation. 

• Fundamental biology. 

In carrying out this program N.\S.A 
expects to relv heavilv upon facilities 
and programs alre.idy in being. This 
includes the .\tmv, ,\ir Force. Navv. 
National Institute of Health, universi- 
ties and iiidnstrv, as well as facilities, 
scientists and engineers in other coun- 

One of the major problems facing 
\.^S.\ today. Dr. W’orf said, is the 
selection from a maze of proposals 
of those imestigations that will make 
definite contributions to the s|)acc pro- 
gram. N'AS-'V has well defined direc- 
tives in its .space missions and only 
limited funds, he explained. 

N.\SA is presently developing |5ro- 


gntnis aimed at achieving a better un- 
derstanding of the tolerance limits of 
man to v-arious physical and psvchologi- 
cal stresses, and development of equip- 
ment and methods for increasing his 
tolerance to these stresses. 

Much information has been obtained 
already about the limits nf man’s toler- 
ance to accelerative and decelcrative 
forces. In nonnal flight man can be 
expected to withstand forces up to 
alsoiit lOg and. for a short period of 
time, accelerative forces up to 18g tliat 
would be imposed on a pilot if it were 
necessarv' for him to use an escape 

Mercury Pilot's Position 

The position that the Project Mer- 
cury astronaut will hold in tlic Mer- 
cury capsule, with botli accelerative and 
dccelerativc forces distrilnitcd along his 
back, has been found to be optimum in 
withstanding the stresses experienced 
during launching and re-entry. Tliis 
position was determined as a result of 
experiments tun on the liimnin cen- 
trifuge of tlie .\v iatioii Medicine ,\cccl- 
eration Laboratory. N.\DC, Johnsville. 
Pa. 

Physiological considerations in arriv- 
ing at this positioning nf the pilot were 
blood pooling, organ displacement and 

ncrforinancc tasks. Some of tiie prob- 
lem areas include man’s capiibility for 
resisting moderate acccIct.iHve forces 
for long periods of time. Otliers are 
vibration, noise and lack of noise, dis- 
oricnFatiim, temperature and weightlcss- 

Tlie present N.SS.A program involves 
the use of the facilities within the 
Army, Navv, and ,\ir I'orcc, altliougli 
later use of personnel awl facilities of 
industry and universities is anticipated. 
Fqiiipnicnt that is necessary for the 
isrogranv includes lunnan centrifuges. 
Iiigh-f track sleds, vacuum chambers, 
human angular acceleration devices and 
simulators. The problem of vvcightlc.ss- 
ncss is considered to be one of tlie most 


intriguing, W'cightlessncss for the first 
time will subject man to a stress to 
vviiicli he has never in tlie past been 
exposed, other tlian for periods of less 
tliaii a niinotc— as in recent tests (.\W 
Jan. i, p. 3^), 

F'or the biologist this will be an 
opportune time not only to studv man's 
reaction to this new environment, but 
to evaluate the effect of this stress upon 
other living organisms. 'Ilie results of 
these findings will provide infonnation 
on what influence gmvitv h;is had on 
the development over millions of vc-ars 
of various species from unicellular rir- 

' Since tlierc is no siitisfactory way 
proposed for simulating vvcigliticssness 
on eartli. a satellite sliould be designed 
to provide hotli vvciglitlcssness and am 
artificial gravity up to Ig as dcsired- 

It is coiiccivabic that a rccovcralile 
satellite weighing 200 lb. or less could 
be liuilt to evaluate the hiolngical as- 
pects in a zero to Ig environment, Dr. 
W’orf explained. Tlierc are conflicting 
opinions as to man’s capabilities in liv- 
ing and performing useful fa.sks under 
a weightless condition and, more im- 
portant. upon the physiological effects 
and changes in adapting to this totally 
different environment. 

Muscular atropliv, nenroinuscular re- 
sponses, sleep and psychological prob- 
lems are not expected to become evi- 
dent in short-tenn flights, as in Project 
Mercury, but may liccomc important 
in long-term flights. 

Tlie program for the medical selec- 
tion. training and conditioning of the 
Mercury astronauts for space flight will 
be undertaken by medical doctors and 
lihvsiologists and will involve: 

• Development of criteria for selection 
and training of pilots for space missions. 

• Monitoring of crew training and con- 
ditioning. 

• Medical monitoring of pilots during 
all stages of actual space flight. 

The Navy and the ,\ir Force have 
develo]ied rigid standards for selection 
of jet aircraft pilots. N.\S.\ lias, in 
effect, adopted tlicir standards in select- 
ing tlie first astronauts. The main prob- 
lem is the lack of actual manned space 
flight experience. It is known, for ex- 
ample, that pilots can become acciis- 
tonicd to work at high altitudes without 
;idditional oxygen. W’itli flic aid nf 
simulators N.\SA anticipates that niucli 
can he done both to condition and train 
pilots for tlic stresses to which thev 
will lie subjected. 

During actual flights medical per- 
sonnel will monitor tlic pilot’s mental 
and plivsie.il condition throneli pliysio- 
logical measurements, and the ability 
of the pilot to communicate with 
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ground personnel, and through per- 
forniaiia' in given tasks. 

Ilie space biology program will carry 
out a continuing animal program. 
Tniincd animals will be used in nuicli 

0 |>crations. At least one animal flight 
vising an Atlas booster will prccale 
niamied orbital flight in Project Mct- 
airv- The animal will be a chimpanzee. 
The choice was based on size and ease 
of training to carry out specific per- 
forinmicc bisks. 

It was decided to use as large an 
animal as possible so that the environ- 
mental svstcin in the Mcicuty capsule 
could be cvalnatcd inider conditions 
simulating manned fliglit. After recov- 
etv the animals will lie carefully ex- 
amined. In addition to this orbital 
flight, a siibotbihal fliglit using an Atlas 
booster with a Mercury capsule con- 
taining a chimpanzee also will he con- 
iluctcd. 

Little Joe Flights 

A series of short ballistic fliglits vvitli 
[.ittlc Joe type boosters (AW' Mat. 2. p. 
22) and Rcdstoncs will be included. 
Botli small primates and cliimpanzces 
will he used in these experiments. Here 
again animal flights will precede 
manned ballistic flights in pteparation 
for actual satellite flights. 

A group of experts at Holloman AFB 
lias accepted the task of preparing tlic 
animal and accessory physiological in- 
stniincnts for the chimpanzee flights, 
fllie School of Aviation Medicine at 


Randolph AF'B will prepare biopacks 
containing small animals for several 
ballistics flights under the over-all direc- 
tion of the N.\SA Space Task Group at 
Langley. Va. 

'iTic biomedical program associated 
with manned space fliglit can lie 
touglily divided into sliort duration 
flights of less than one month, inter- 
mediate flights of one to six mimtiis 
and, finally, long duration flights of over 
six niontlis. As tlic nation's capability 
for spice flight jirogrcsscs to kiiiger 
term flights, tlic problems in psyocho- 
logicil and physiological stress will be- 
come more severe, as well as problems 
such as adequate provision of food, 
oxvgen, water, clotliing and sanitation. 

For all phases of manned space flight, 
the space vehicle's crew must he 
provided with the basic rcquircineiits so 
tliat life under space conditions will at 
least be tolerable. In addition to food, 
oxygen, and wafer, the ctevv must be 

S licd with adequate clothing, iii- 
ng a spice suit. liquipineiit must 
be developed for liaiidling and jiroccss- 
iiig all human wastes. 

The armed forces in their early con- 
sideration of manned spiec flight gave 
iinicli tliouglit to tlic nutritional re- 
quirements of tlic astronaut. Diets lime 
been developed for consumption in the 
weightless state. ’Tlicsc include highlv 
mitritiou.v fluids that ate almost com- 

E letcly absorbed in the intcstiii.il tract. 

•aving little or no solid residue, to rc- 
dua’ the problem of waste disposal. 
NAS.A lias received numerous pro- 


po.sals for studies as to how to handle 
the biologistic problem. In short term 
space missions, proposals tire being 
cvalnated to replace gaseous oxygen 
w ith solid potassium and sodium super- 
oxides. These have the characteristics 
of absorbing CO.. Concentrated solu- 
tions of hvdtogen peroxide liavc been 
suggested for providing water and 
oxvgen. During tlic Jcconiposition, 
heat is generated that might be utilized 

nications equipment and similar equip- 
ment in the .spice capsule. 

W’hen NWS.\ has the capability of 
placing several men in space capsules 
for a innntli or longer, the p;irtial re- 
generation of human waste products 
appears to be necessary to avoid exces- 
sive weight penalties. Possible pro- 
cedures for decomposing expired CO, 
to recover O, have been submitted to 
N’AS.A for consideration. 

Water Recovery 

Methods for rccoveting usable water 
from urine arc being improved con- 
limiously. If successful w-avs are found 
for regenerating O, and water from 
vva.vtc then about S0% of the input 
requiremenh for the ctevv wil! have 
been solved. For flights of six months 
or longer, N.-\S-A believes it will he 
necessary to regenerate all human waste 
products. Tlic most freqiiciitlv sug- 
gested nicthod is through use of a 
photosynthctic gas exchanger. 

N.\S.\ lias received several proposals 
for development of sucli a prototype of 
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.1 gas (.‘xcliaiifcr fot ,i spicc capsule. 
.\lt1iough experts on photasv-nthetic 
•ilgae contend that the time is non- ripe 
for hardware de\-ciopnient, W'otf said, 
thev recognize flut further basic studies 
will be necessary on the .selection of 
iinprored strains of algae, the effects of 
the space cnsironnicnt on growth (i.e. 
mutation and excretion of toxic.iiits that 
inhibit their grorrth). In addition, 
solarization studies nill he undertaken 
to achieve optimum growth in space 
conditions and the nutritional value 
and palatabilitv improved. 

•Another facet of the N.-\S-\ hiologis- 
tics program is the desclnprncnt of 
.suitable clothing. The major i>roblem 
in this area is to dcsclop a space suit 
which can be casilv donned, pemiitting 
case of motion, light weight and mate- 
rial stabiliK under true space con- 
ditions. Sanihation, maintenance, feed- 
ing. auxiliary instrumentation and 
comniunicaKons equipment must be 
designed into the siiit. 

Onc of the rapidly developing fields 
in space biology is physiological instru- 
mentation, ITic objective of the \.\S.\ 
program is development of reliable 
phv'sialogical instrumentation for bio- 
packs and life support svstems. Con- 
siderable success has been achieved in 


development of such instrumentation 
in the ballistic missile flights made by 
,\BMA in which a small squirrel 
monkcv was included in the nose cone 
(AW Dec. 22. p. 23). 

'Hie types of measurements made 
during this flight and those to be 
made in future flights hv the .\miv. 
Navy. ,\ir I'orcc and N.\SA include; ' 

• Body and ambient temperature, 

■ Respiration rate. 

• Heart sound. 

• Electrocardiograph, 

• EIcchomyo|rapli. 

• Pulse velocity. 

• Behavioral response. 

Other mc.isiircmcnts on ncutophysi- 
ological response arc under studv. Sug- 
gestions have been made hv University 
of California scientists for using I-l 31 
radioisotopes for tuc.isuring metabolism 
of animals in the weightless stale. 'I'he 
isotope could !>c administercii in sev- 
eral wavs, sncli as labeling its food. Up- 
take of M31 by the thvroid would in- 
dicate the amount of food emisunicd, 
while passage of labeled foot! through 
the intestines could be iiu-a.surcd by 
proncrlv placed dosimeters. 

'fho program outlined thus far has 
been in niotechiiology, and is being con- 
ducted in support of tlic mannctl space 


flight program. -About 20% of N.AS.A's 
total effort in space biology, however, is 
concerned with mote fuiidanieiil.il as- 
pects of space hiologv-. 

The objectives of the fundamental 
biology program arc to determine the 
effect of conditions existing in space 
and alien planetary atmospheres on 
living terrestrial organisms. Investiga- 
tion of the existence now— or in tlie 
past-of life throughout the solar sys- 
tem will be undertaken, and each life 
fonn studied in detail. The basic chem- 
ical and plivsic.il processes for utilizing 
the resources of space and extraterres- 
trial bodies in the solar .sv-stem will he 
evaluated for use for the benefit of man. 

Because of an almost complete lack 
of knowledge at present, each of these 
('l)jcctives represents a whole group of 
problems awaiting solution. Many of 
the interactions between living organ- 
isms and |)livsie.il phenomena in spaa' 
cannot be duplieatod. and hardly ap- 
proximated. in terrestrial laboratories. 

Tlie N.AS.A program of basic research 
in the hioscicnces is still being formu- 
liitod in detail. The direction it takes 
will depend largely upon the scientific 
and engineering communities, AA’orf 
stated, in developing specific suggestions 
,md proposals. 


Services Battle Over Defense Missions 


Washington— Three militan' services, 
their reserve abandoned in the clash 
for the limited defense fniids aiul roles 
and missions, arc mitspokcnlv denounc- 
ing one another’s |3rogtam.s on a wide 

The controv ersv centers around these 
jsrograms, as disclosed iu testimony re- 
leased last week hv the House Appro- 
priations Committee: 

• Army’s Nike Hercules [wiiit air de- 
fense system against bombers and 
US.\r's competitive Boeing Bomarc 
area-defense system. Ricli.ird Horner. 
.Assistant Secretan- for Research and 
l^cvclopnient, said that if future Nike 
Hercules installations arc restricted to 
point dcfeiiso for Strategic .Air Com- 
iiiaiul bases in the central and southern 
II. S., there will be no diiplie.rtion with 
the Bomarc svstcni. Lf. Gen. .Arthur G. 
rtudeau. .Armv's chief of rc.scarcli and 
development, suggested that it would 
be well to caiicef the Bomarc program 
.md supplcmciil Nike Hercules w ith the 
.Army-Ravtheon Il.ivvk missile for low- 
level defense. A'icc -Adin. I- T- Hay- 
ward, deputv chief of naval operalicms 
for devclopnient, added both programs 
lip as a wasted fl23 billion expenditure 
to build a futile "fortress .Ameiiai" con- 
apt similar to h’rana's Maginot Line 
of W'orld War II. 

• .Armv’s Nike 7eiis aiiti-inis.vilc defense 
svstem. Trudeau advocated an ".ill out” 


Nike 7cus program involving S730 
million over and above the .Administra- 
tion’s Fiscal 1* *560 budget requests in 
order to begin immediate production. 
Even if the ultimate total cost of the 
svstem reached S? billion, Gen. Tru- 
deau said, the program would be a 
worthwhile buv, .Air Fora, N'avv- and 
Advanad Research Projects .Ageiicv" 
witnesses considered Nike Zeus cx- 
trcmelv limited and of little effective- 
ness against a ballistic missile attack. 
•Armv’s Maj. Ccn. Robert ). Wood, 
deputv chief of research and develop- 
ment, countered that, when there is "a 
rather fixed ailing on defense expendi- 
tures. it is unlikely that other com- 
petitors for that money would approve 
of what looks like a rntlicr big item 
in somebody elsc’s budget.” 

• .Aircraft nuclear ])iO|>iilsion program. 
.Air Force Lt. Ccn. R C. AA’ilson, 
deputy chief of staff for dcvclopmcut. 
called for S40 million to spur con- 
struction of an airframe over and above 
the S130 million in the .Administra- 
tion’s Fiscal I960 budget to eontimic 
development of the miclcar propulsion 
svstem under contract with General 
Electric Co. If the airframe is started 
now, he said, a nuclear ainr.ift conUl 
he living in five years. .Adni. Havvvard 
called Air Force's .AVI’ devciupmciit 
"a inomunent to how not to ruu a 
technical piogtain” which "is still a 


poor program with little hope at pres- 
ent- . - .” Navv’s nuclear seaplane 
development, envisioning British Prin- 
ass seaplanes equipped with Pratt iS; 
Whitnev engines, would have a vehicle 
in the air within four years. Ihiywa'd 
said- 

•At stake in tire Nike lltreulc.s-versus- 
Bomarc controversv is S500 million for 
Bomarc missiles in'the Fiscal 1960 bud- 
get. now pending in Congress, and 
S9S.-1 million for Nike Hercules missile.v. 
To complete the programs, after Pisea! 
1960. would requite 52 billion for the 
Bomarc and SI billion for the Nike Her- 
cules niissnes. according to the serv ia-v. 

Total funds for the two missile pro- 
grams-including funds already used- 
arc: Bomarc. 5-1.3 hilliou; Nike Hercules 
and its fotenmnet. Nike .Ajax, 53.9 bil- 

.Action oil a Defense Department 
"inask't plan" for air defense— defining 
ptecisclv the locations for Nike llet- 
ciilcs and Bomarc installations and the 
.area for interceptor aircraft defense 
along with a time-table for dcvelop- 
ment-also gained momeutuin last week. 

IIk' President concurred with Re- 
publican leaders at a AA’hitc House 
policy conference that tlie plan should 
be worked out as soon as possible. Sen. 
Leverett Saltonstall (R.-Mass.) told 
Av i.vi ION Wznx, 

Previousiv. the Senate .Armed Serv- 
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House Group Culs Defense Funds 

\A’asliiiigton-n»iisc Appiupiiations Coiiiiiiitfec last week voted $38.8 billion 
in new defense funds for Fescal 1960-S-IOO miilion less than flic President requested 
in laimaty (AW Ian. 26. p- 30). 

wliich tohiled Sl.iao'^iiiion. ^ 

The comniiltcc gave the .Atmv a net increase of 5222 million. Net decreases 
were made for the other two services: Air Force. $339 million; Navy, $83 million. 
M;ijor action by tlie committee included: 

• Ni"kc 7ams. Army was given $200 mtUion to begin production of the Nike Zeus 

fur icscarcli and development oii Nikc Zeus— opprosimatclv $300 million. 

• Convait Atlas iutcrconlincntai baiilsHc missile. Cominittcc approved $83 million 
as a down payment on eight additional Atlas squadrons for USAF. The .Admiiiistra- 
Hon has requested a total of nine .squadrons. Coininittce would boost the total to 17, 

• ATinuteman. An additional $87 million was added to accelcinte development of 
tlie USAF solid hiel ballistic missile svstem. 

• .\itcraft carrier. The entire $260 mniioii urged bv Navw for a new convenKona! 
carrier was rejected. 

• Bomarc area defense missile. Production funds were cut by $163 million. 
Tills still left S283 million for production ol the Air Forcc-Bneing missile. "Hic 
committee explained it vvoiild not have made the cut **if it had the assurance 
that the system would actually work.” About $100 million is provide dfor Nike 
Hercules production. 

• .MACE tactical missile. The total $127 million requested was turned down. 

• Naval aircraft. Total of $19 million was added to Administration requests for 

anli-siibmaiine tsqic$-20 addllioual Sikorskv HS$-2 helicopters and 18 additional 
S2K-3 aii search aircraft. 

• US.VF aircraft. $55 million for 10 jet cnigo transports tor Mililaiv ,\ii Transport 
Service was eliminated- The committee told M.ATS to use commercial airlines for 
this type service. Also eliminated: $24 million for 15 jet utility trainers and $25 
million for jet navigation trainers. I’hc committee said these "arc aetuallv admiii- 

• Nuclear ^cralt. llic $75 million requested by the Administration for USAF's 
»id most of the funds will be used for the \-m General El'ectric direct cycle engine. 


ia-5 Committee maneuvered to fora 
elcvciopmciit of the master phm by re- 
voking autliorization for all Nike sites 
on which contracts had not been let 
and instructing tlie Secretary of De- 
fense to produa the plan if he wanted 
the revoe-jtion lifted (AW May 18. p. 
25). Tlie committee’s action was ac- 
companied bv a report aiticizing the 
Nike Ilctcufes svstcni as "virlnallv 
olwolcte" (AW’ Ntay 23, p. 51). Sen'. 
Saltonstall said that Sccrctarv of De- 
fense Neil McElrov has assured meiii- 
bers of the committee that the plan 
is being worked out as quickly as posvi- 
blc- 

Mcanvvhilc, Aimv released a state- 
ment declaring that the Senate Armed 
Scn’iccs Committee’s action "seriously 
endangers the future security of our 
country against air attacks. Ilie Nike 
system is operational now and is the 
only basic surface-to-air system upon 
which the Commander-in-C2hicf, North 
American Air Defense Command, ctu 
plaa reliana for the anti-bomber de- 
fense of the nation. . - . 

"Bomarc is a proposed area we.ipon 
under development to supplement the 
defense protection provided bv Nike 
Hercules. Not even the earliest model 
of Bomarc has vet ban incorporated 

assuming that ;ill goes well, the earlirtt 
date wlien Bomarc can begin to assume 
a significant role in out defense com- 
plex is at least two years away.” 
Countered Statement 

Two members of the .Armed Ser ias 
Committee coimtercd the Anny state- 
ment in floor speeches: 

• Sen. John Stennis (D.-Miss.) urged 
senators to discount charges that the 
congressional committa was aiming "to 
kill the Nike system," The objective, 
he stressed, is to obtain a re-ev-.iluation 
and "let any system stand on its own 

• Sen. Stuart Symington (D.-Mo.) de- 
clared: "WTiat is involved in this sane 
of indecision and sendee rivalry is vast 
sums of the ta.xpayers' money plus two 
weapon systems designed to defend 
against a small Sov iet bomber force. 

“At the same time, action to build 
up our offensive forces is held down for 
budgetary reasons." 

Roy \V. Johnson, director of ARPA, 
ill presenting ARP.A’s program to push 
development of an "advanad defense" 
system against missiles, reported to the 
House Appropriations Committa on 
the limitations of the Nike Zeus sys- 
tem. It will, ire said, have a capabilitv 
to deal with "simple threat.s" consistiiig 
of a .small miinber of identified war- 
hcad<x3iitaining re-entry bodies witliin 
its zone of .iction. "On the other 
h.md.” Johnson pointed out. "ballistic 
missiles deliver piyload or tonnage 
wliich is at the offense designer’s op- 


tion to divide in a varietv of ways; tlie 
body may enter smoothly or be pro- 
vided with separable drag skirts and so 
exhibit a very erratic atmosplicric fliglit 
path: some yield may be traded for 
radiation shielding to reduce vulner- 
ability; the body may be coated with 
radar-absorbent material to reduce all 
radar ranges outside of the atmosphere; 
the payload may be divided into a 
mnnbcr of small warhead-bearing re- 
entrv bodies." 

USAF Assistant Secretary Horner 
told the appropriations group that, after 
a very careful analysis of the Wizard 
system. Ait I'orec’s alternative to the 
Slike Zeus. USAF concluded that "it 
would be more costly than it was 
worthwhile." 

This, he said, also was Ait Fora’s 
opinion of Nike Zeus. Homer pro- 
posed that fiind.s would be better spent 
on offensive foras. 

"It does not appear very profitable 
to proceed with the development of 
this kind of system (Nike Zeus)," 
Homer told the committee, “because 
you could counter this simplv from the 
other side bv launcliing more ballistic 
missiles much more cheaply than yon 
could .shoot them down from this side." 

The total obligated— or planned for 
obligations during h'iscal 1460— for the 


aircraft nuclear propulsion program is 
5991 million, divided as follows: 

• .Air Force, 5317-2 million. US-AF 
launched its program in Fiscal 1946 
with Sl-3 million. 

• Atomic Energy Commission, 5439 
million. AEC entered the program in 
L'iscal 1950, shortlv after its creation, 
and has supported the program on a 
limited basis sina that time. 

• Navy, 514-4 million. Navv did not 
initiate its own miclear aircraft program 
uiiKl Fiscal 1953-with a 5200,000 al- 
location. 'I'hc program was stepped up 
to S3.7 million in F'iscal 1956. N;ivy 
has ptogramed 52 million for l‘'iscal 
1960, which it hopes to increase to 
about S3 million in F’iscal 1961. 

I lic .lircraft Navy can have flying by 
1964, flayward said, "will be a testhed, 
it will not be a svstem. Wc will deter- 
mine then whether wc would go to a 
system. . . - This is the way to get 
something in the air." 

Ihiyw-ard attacked USAF’s CAMAL 
nuclear aircraft project to provide air- 
borne alert, missile launching and low- 
level penetration missions as a futile 
attempt to construct a weapon svstem 
before the parts have been devtjoped 
and pieced together. "A’ou haven’t a 
nuclear engine. let alone the missile or 
the airplane," he Siiid. 
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Space Technology 

Recovery of Nova, Vega Engines 
Studied Under NASA Program 


\\'as]iington— Studies of possible 

techniques for rccarcriiig tlic first-stage 
engines and other components of the 
fi million lb. thrust Nova and is9,000 
ib. thrust Vega space schiclcs are being 
conducted under the sponsorship of the 
National Aeronautics and Space Admin- 
istration. Initial studies in the program 
arc being carried out for N.ASA b\- the 
.\rniy Ballistic Missile Agenev. 

The program, for which NASA is 
asking SI. 5 million in I'iscal 1960, was 
outlined by D. D. M'yatt. technical 
assistant to the agenev’s director of 
space flight development, during hear- 
ings of a subcommittee of the Senate 
Committee on Aeronaiitie.il and Space 
Sciences. 

Wyatt told the snheommittee that 
Nova and N'cga "are going to be so 
expensive that wc feel it is economically 
indefensible not to attempt to recover 
and re-use parts of the vehicle.” He 
added that "we expect to be able to do 
this.” 

'ITie N.ASA official also said that the 
completed Nova vehicle, whose first 
stage will consist of a cluster of four 
1 -5 million lb. thrust engines now 
under desclopment by the Rocketdyne 
Division of North .American Aviation. 
Inc., may be almost 100 ft. tali and 
added; 

"Obviously, vou can't ship it around 
the countrv after it is built. So wc 
have to include in our study of the way 
to build the rocket a wav to actually 
assemble it on the launch site so wc 
c.m do major assembly work right 
(there) . . . and this has to tic in with 
the structure itself so we can get a 
lightweight, efficient structure that can 
still be erected as a major erection job 
right on the site where it is going to be 
launched.” 

Design specifications Gill for Nova 
to he capable of placing a 150.000 lb. 
vehicle into an cartli orbit and of send- 
ing a 55.000 Ih. pavload to Mara (,AA\' 
April n, p- 291. 

The A'cga, with first firings scheduled 
for mid-1960. will initiallv consist of 
two stages— an Atlas ICBM plus a sec- 
ond stage powered by a modified Gen- 
eral Electric A'anguard engine. Prime 
contractor is the Convait Division of 
General Dvnamics Corp. 

Liiter, a third stage will he added. It 
will be powered bv a 6,000 lb. thrust 
storable engine being developed by 
NAS.A’s Jet Propulsion Laboratory. Po- 
tential missions include placing a 5,800 

NAS.A also is asking for S2 million 


in its Fiscal 1960 budget to finance a 
second studv, this one on the problems 
that must be overcome in designing a 
useful space laboratory. Primarv use of 
such a laboratory, according to W'yatt, 
will be for the conduct of reliability 
studies on components and systems de- 
signed for use in manned vehicles. 

NASA -Administrator T. Keith Glcn- 
nan told the subcommittee that his 
agency also has overhauled its booster 
program, cutting orders for the Jimo II 
modified Jupiter from eight to five and 
terminating the 'TTior Able program 
with no additional orders because "wc 
liavc found tliat the vdiiclcs ... arc 
very mucli less than adequate for carry- 
ing on a progniin of rcse.irch in space." 

Glcunan said that, in initial planning 
for the Fiscal 1960 budget during the 
fall of 1958, tlic N.AS.A program re- 
lied “on the tlien current fiimily of 
existing rockets, namely, the Juno IIs 
and the ’Dior Able. Since that time, 
OUT continuing program has demon- 
strated tliat further reliance upon these 
veliicics would be uneconomiGil be- 
cause of their limited laid-carrying ca- 
pacity and lack of versatility.” 

Among the shortcomings cited by 
Glennan was the lack of upper stage 
guidance, necessitating the use of spin 
stabilization wliicli restricts mass dis- 
tribution and gross payload weight. 
Program Re-Evaluotion 

Re-evaluation of the program with 
Defense Department’s .Advanad Re- 
scatcli Projects .Agenev led to the crea- 
tion of a iiatioiud booster program, 
including the Vega, the 1.5 million Ib. 
thrust engine, Tlior Delta. Cenfaut and 
other engine studies. 

Centaur consists of a modified Atlas 
as a first stage, a liquid-livdtogen second 
stage unit being developed by Pratt & 
Vnitnev .Aircraft Division of United 
Aircraft Corp. and Jet Propulsion 
Laboraton’s 6,000 lb. tliird stage. 

In comparing the relative costs of 
|)lacing a pavload into orbit, Glennan 
told the subcommittee; 

"The Juno II payload in a 500 mi- 
orbit costs us about SI 5.000 per pound 
for vcliicic alone, compared with S5.000 
per pound for Delta and S600 per 
pound for A^cga. 

“Ill a deep spice probe [beyond 

4.000 mi.), Juno II’s payload costs us 

5100.000 per pound; Delta's costs S50,- 
Ib. nieteorologiGil satellite into a 500 
000, and Vega's will cost S5.200 pet 
pound." 

Over-all, the national booster pro- 


gram is expected to cost approximately 
S2 billion during the next 10 vears, 
according to Jleputv Administrator Dr. 
Hugh L. Dtydcn. 

Glennan also denied publi.shcd re- 
ports that N.AS.A is actively planning 
to establish an cqiaiWtial launch site 
for placing satellites into an equatorial 
orbit, lie said: 

"I am sure that if there were an 
equatorial launch site, wc could have a 
TGil interest in it. and I am sure that 
if there is one developicd in the period 
of the next few ycira. wc will he in- 
volved in it in a closelv coordinated 
fashion. 

"Mr- Lehrer (Max Lehtet, the sub- 
comniittec's professional shiff member) 
pointed out several articles that had 
appeared in the press. I think these 
arc articles which arc not founded on 
very much ftict anyway and probably 
simply fishing for confirmation or de- 
nial, and I will, ,froin N.AS.A's stand- 
point, say frankly that wc are more 
interested in trying to detemrine 
whether or not it is necessary to have 
an equatorial launch site than in going 
ahead to build one. 

Economic Factor 

‘'W'ith the ability to propel larger 
and larger payloads into orbit, the abil- 
ity to .steer tho.se into an equatorial 
orbit once bnitched from any other 
site seems to us to be perhaps a more 
rational and a less expensive approaclr 
in tliis. So, for the record. let it be 
said that we arc certainly interested 
in detemiintng what the economics are 
and what the real need for such a site is. 

“But, in our budget request for Fis- 
cal I960, wc do not include anv rcqne.st 
for moneys for an equatorial launch 

In iuiotlier area. Glennan made a 
strong plea for rcstonition of 54,750,000 
for construction of a central facility for 
development of liigh energy solid and 
liquid rocket propcllant.s cirt from the 
NAS.A requests during House consid- 
eration of its Fiscal 1960 budget. 

Glennan told the Senate subcommit- 
tee that the item w-.is trimmed from tlic 
budget in the House largciv because 
NAS.A had not vet selected a site for 
tlic facility but that "it is niy estimate 
tliat wc can move ahead perhaps within 
three months' time to select such a 

Development of these propellants. 
Glennan said, “is the next step in get- 
ting into advanced work in larger hard- 
ware." He added: 

"If wc are dclavcd another vear in 
this activity, I think it is reasonable 
to state that our program is delayed, in 
this respect at least, in getting at the 
development of much mote high energy 
propellants than any that wc ate pres- 
cntlv working with bv that amount of 
time.” 
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York Gains Tight Control of R&D Funds 


By Katherine Johnson 

AVashingtoii— Total of 55.5 billion 
for military researcli, development and 
early production projects programed in 
the Administration budget for I'iscal 
1960 will be evaluated by tlie office of 
Dr. Herbert A'ork, director of Defense 
Research and Engineering, before tlic 
funds can be released. 

llie review will take place this suin- 
iner after the Fiscal 1960 military 
budget is voted by Congress, 

York’s office was created bv legisla- 
tion enacted last .August to unify the 
weapon programs of the three services. 
Details of tlie new technical review 
aimed at accomplishing this were out- 
lined to House Appropriations Com- 
mittee in testimom released last week. 

Comparativclv inexpensive rcscarcli 
projects will be approved with little ado. 
York told the committee; 

“It is difficult to exercise selectivity 
ill the research .ind early development 
stages. Fortimatclv, these phases arc 
least expensive, since these projects, 
even if continued and canceled later, 
do not involve major sums of money 
and invariably add to the store of 
knowledge vvliicli may be of benefit to 
other programs." Close scrutinv will be 
given development and earlv produc- 
tion programs. York said: 

“However, major decisions must be 
made in the costlv advanced develop- 
ment and early production phases, 
vvlicrc a single item inav not onlv in- 
volve an oiitlav of manv millions of 
dollars but also mav have a pronounced 
effect not only on military' strate^ hut 

fore, it is highly essential that out re- 
sources not be dissipated by the pursuit 
of programs which do not offer real 
promise of pavoff. Tints, the highest 
degree of selectivity must he exercised 
in reaching decisions to continue or 
discontinue the development of sonic 
of the major weapon systems. . . . 

“Mv office has been and will continue 
to lie engaged in a searcliing review of 
the proposed fiscal year I960 research, 
development, lest and evaluation pro- 
gram so that by the time later on this 
summer vv4icn the militan' departmenl.v 
and the .Advanced Research Projects 
-Vgeiicy submit their apportionment 
requests and the supporting program 
data, we will be in the position to 
quickie ap|irove, disapprove or niodifv 
programs and projects. . . .” 

In previous vears. funds have been 
vvitliheld from the services almost 
vvheliy for fiscal reasons— and gcncrallv 
acro.ss-tlie-board. 

York lias suneillancc over the entire 
research and development programs of 


tlie three services and ARPA, which 
total S5.6 billion in the Fiscal 1960 
requests. By category, the major pro- 
grams arc: missiles. S1.4 billion; air- 
craft, 5496 million; astroiiantics, 5509 
million. 

By serv ice, the S5.6 billion is divided: 
.Armv, SI billion; Naw, S971 million; 
Air Force, SU billioii; ARPA, 5455 

million. 

In addition, A'orfc has been given 
autliority over $1.9 billion in USAF 
and Navy earlv production programs. 
Tlic SI .6 billion in Air Force projects 
includes the North American B-70 
Mach 3 bomber, North American F-108 
advanced interceptor, Convair B-5S 
hoinber. the Martin I'itan. Convair 
Atlas and Miinitcman intercontinental 
ballistic missiles and the Boeing Bomarc 
air defense missile. The 5282 million 
in Navy production programs under 
York's jurisdiction include the Polaris 
Sect ballistic missile under development 
by Locklteed, the Temco Corvus air-to- 
ground missile and the Bendix Eagle 
ait-to-air missile. 

Staff Expansion 

A'ork’s immediate staff sliortlv will 
be expanded from 160 to 210. In addi- 
tion, the Weapon Systems Evaluation 
Group of 100 technical personnel is 
under his office. 

The congressional testinionv disclosed 
that tlic late Donald A. Quarles. 
Deputv Secretary of Defense. pro|ioscd 
that Mitre Corp.-wliich has technical 
responsibility for the integration of tlie 
entire air defense program— be made 
responsible to York’s office. Mitre 
Corp., formed as a non-profit oigaiiiza- 
tion largely by personnel of \hissa- 
chusetts Institute of 'I'cchnologv, is 
now tinder .Air Force contract. 

Advanced defense research projects, 
totaling 5455 million in Fiscal I960 
requests, aimed at "luip frogging” ahc-,id 
in weapon technology were outlined to 


the .Appropriations Committee by 
ARPA Director Rov \\'. Johnson. They 
included: 

• Solid propellant clicniistry, SIS mil- 
lion. I’hc objective is to achieve solid 
propellants and the techniques for 
using them with specific impulses al 
least 10 to 20% higher than propel- 
lants now under development, ’flic 
availability of such propcllants-vvhicli 
would make possible significant in- 
creases in range and payload or cor- 
responding reductions in weight and 
volume— arc of "critiGil importance” to 
the ballistic missile and anti-lxiUistic 
missile programs. Johnson said. ’Hie 
possibility of their use in space pro- 
grams. particularly initial boost phases 
for launching satellites and space ve- 
hicles. “is also attractive.” 

• Missile defense. 5128 million. The 
threat posed by an enemy ballistic 
missile complex is of sucli a nature that 
conventional concepts— which reacli 
’’the limit of technical sophistication” 
in the Nike Zeus system— "are inade- 
quate to cope with it,” Johnson said. 
He emphasized tliat an advanced de- 
fense must be economically, as well as 
technically and operationally, feasible 
"and should be achieved with all possi- 
ble deliberate speed.” ARP.A’s anti- 
ballistic missile program is divided: 
missile flight phenomena, 544.6 mil- 
lion; missile and satellite identification 
and kill, 517.6 million; missile acquisi- 
tion. tracking and data reduction. 553.5 
million: fcasibilitv investigations and 
ex|3loratorv research, 530.6 million. 

• WS-II7L militan- reconnaissance sys- 
tem, 5100 million. Although reebn- 
naissance by satellite offers the piissi- 
bilitv of '’a priceless flow of visual and 
electronic information relating to the 
.surface activities of any region of inter- 
est,” Johnson cautioned that it also 
’’exacts the penaltv of extreme precision 
and great sophistication of equipment.’’ 

• Coimnunications, 540 million. John- 


Solid-Propellant Missile Target Ordered 

Aeronautical Svstems Center of tire USAF Air Materiel Command has awarded 
the Santa Barbara Division of Curtiss- W’ right Corp. a S470.000 contract for the 
engineering and fabrication of an expendable, air-launched, high allitnde target. 

Designated 'I DU-J2/B Skydart I, the vehicle is powered by a small solid-propellant 
rocket engine tliat provides Imth boost and sustaining power. A section ahead of the 
powerplaiit is provided for such |iayloads as the beacon traiispondci, telemetry and 
self-destruct device, llic roll control gyro, autopilot and battery arc carried in the 

Mounted on the bulkhead hebveen the nose and center sections arc the adjustable 
canard control surfaces which arc preset for the desired trajectory in the pitch plane. 

The Skydart, devclo|>td under sponsorship of the ARDC Sidewinder Weapon 
System Project Office, will be used tor training mtcrccptoi |silots and for testing 
air-to-air missiles. I'lic targets will be launched from standard G.AR-8 (Sidewinder 
lA) launching rails on North American F-IOOD attd Lockheed F-104A aircraft 
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suii reported tlmt planning studies show 
lli.it the increasing dcmuiid for inter- 
continental electric coinninnie.itions by 
llie armed sen-ices "ill saturate the 
L-.ipabilily of cons enliciniil svsteim 
ii-ithin a dcc.ide. The use of space 
satellites as repeater dcsiees, he said, 
is most proinisiiig." The satellite com- 
munication svstem of ultimate interest, 
he reported, involsts the use of a 
vitellitc of scscral thousands of pounds 

• Precision navigation, SI2 milliou. 
Tliis program is to determine the feasi- 
bility of using satellites emitting signals, 
to determine the exact location of slii|is, 
submarines, aircraft, missiles, etc. John- 
son noted that identification of exact 
location is the prerequisite for the initia- 
tion of changes in missile in-flight tra- 
jectories. 

• Very early warning, SI 8 million. This 
program includes major svstem dciclop- 
ment of Midas satellite infrared carls 


warning, including fli|ht testing. John- 
son reported that Nfidas may double 
the naming time provided by ground- 
based radars. It also would be immune 
to radar countetmeasures- 
• Discoverer satellite dcsclopment pro- 
gram, S60 million. 

Other .-\RPA programs include: 
clustered engine booster, which, com- 
bined ss itli an ICBM will be capable of 
impacting 7.000 lb. on the moon or 
of placing -1.000 lb. in a 24-hr. orbit. 
S?0 million; tracking and data acquisi- 
tion, S17 million; exploratory a-search 
studies, SIO million. These include ion 
propulsions for space power; the con- 
cept of a manenscrable tccoverablc 
satellite vehicle (Mrs, V); space plat- 
forms; various ideas on auxiliary power 
for militarv space applications; exotic 
matetials and stiucturcs required in 
building and constructing vehicles and 
pavloads for short- and long-term op- 
trations in a space environment. 


F-104-9 Designed 
For World Market 

Burbank-Locklieed .-Vircraft Corp., 
.seeking to exploit to the- fullest its basic 
thesis that tfic l-'-lO-l is a "little" air- 
plane ill terms of initial and operational 
costs yet has very higli peitonnance. 
has announced a new international dav 
fighter version of the Starfighter. 

Designated l''-10-l-9, the airplane dif- 
fers from US.\h‘ and German models 
primarily in rc>diiced electronic sophisti- 
cation to go vvitli the single mission. 
USAI-' models have fire control suited 
to the primary mission, air defense or 
tactical fighter-bomber, 

llie German aircraft (AW Oct. 27, 
1988, p. 73) has a new all-weather fire 
control system. 

•\s projected, the F-lO-t-9 would have 
as .standard equipment two Sidewinders 
plus a wing pvlon shackle for a 1.000 
lb. bomb on each vviiig. Gonfiguratioii 
of the I'"-! 0-1-9 fs identical to previous 
.airplanes. TIh' poweiplant is a General 
Electric J79-7 turbojet vvith afterburner 
rated at more than 1 5,000 lb. thrust. 
I'uel tankage is identical to the other 
aircraft. 

lliC airplane will incorporate basic 
iiavigation-communication-identificatioii 
equipment for its day fighter mission, 
and will have an upward ejection escape 
svstem which is currently being retro- 
fitted onto I'-lO-ls already operational. 

Lockheed says the airplane can be 
placed into production immediately, 
with first deliveries in 12 months. 

.As to price, the airplane should sell 
for about 5500,000 "off ibe line” in 
quantities envisioned for the world- 
widc market, the company indicates. 

Major economic aspects of the air- 
craft, according to Lockheed, ate; 

• Development costs would be mini- 
mized since the airplane already has 
been tlircnigh test phase. 

• Starting from a basic Tactical -Air 
Command l''-104C and cutting out 
much of the electronic equipment re- 
quired for the T-104C mission, substan- 
tial costs are eliminated. 

• Operational experience with the 
F-104 over a one vear period at Hamil- 
ton .Al’B has shown a direct mainte- 
nance record of 1 5-1 man-liours re- 
quired per hour of flight, and with 
viinplcr electronic gear, this inigbf be 
reduced even further. 

Should a customer want them, the 
i'-104-9 is offered with optional extras. 
These include the all-weather fire con- 
trol svstem being used in the German 
airplane, the Mfil Vulcan cannon and 
fire control svstem used in the T.AC 
l'-104C. 

'ITie airplane is not equipped with 
a deceleration drag parachute, Lock- 
heed savs. adding that without it, the 
aircraft can stop in 2.500 ft. 
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Ion Rocket Could Be Test-Flown by 1961 


With adequate funding, the first ion 
rocket engine could be flight-tested 
within two years, in the opinion of a 
large number of loading propulsion svs- 
teni engineers and scientists. 

The first ion rockets, wbich would 
be small units w ith a lifetime limited to 
weeks, would be designed primarilv for 
satellite attitude control and adjiistincnt 
of orbit (AW May 11. p. 32). In par- 
tinilar, the use of a small ion rocket to 
establish a stafiooarv- satellite in a 24- 
hr. orbit is attracting a great deal of 


Prototype ion rockets arc already un- 
der development. General Fleetric has 
been running a 3 kw. 0.01-lb. thrust ion 
rocket sina- Oct. 31, 1958. National 
Aeronautics and Space Administration 
is now putting the finishing touches to 
a test cliiiinber in which it expe-cts to 
start running a 40 kw.. 0.1-lb. thrust ion 
engine this month. Rocketdyiie has 
been carrying out a thcnrctical investi- 
gation of an ion rocket engine for ap- 
|)roxiniatcly two years and now plans 
a limited experimental progtain. Many 
other ctjinpanies or government agen- 


cies have long shown an active interest 
in. or arc now initiating studies of ion 
propulsion systems. 

'Ihc phvsic.il fe-asil)ility of the ion 
rocket is already proven, declares Gcn- 
er.il Electric’s Russell Edwards. N'ow it 
is the cnginecring^feasibility that most 
be cstahlislicd. This will take more 
nionev than most private companies c.in 
allot for this purpose. But given ade- 
quate support, ion tcscareh and desel- 
opmeut could lead to the production of 
durable, liglitweight rockets as earlv as 
1964 or 19fi5. 
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BRED FOR BRAWN . . 


THE KAMAN HUSKIE 


This gas turbine powered hel:co))ter has the stamina a 
namesake, the Arctic I 
of the U. S. Air h'orce L 
instantly. It’s designed to be h 
Packing large cargo space within a compact frame, the Hiiskie is 
to support missile sites or carry troops, supplies and equipment wit 


Kamjin 


AIRCRAFT CORPORATIC 


BLOOMFIELD, CONNECTICUT 



CANADAIR GL-44 


POWERED BY 


ROLLS-ROYCE 

TYNE PROP-JETS 



111 adviiiui-d cvvin-spodl high 
compression prop-jet designed to give very 
low fuel consumption and is due to enter 
scivice in 19611 at ratings of 4.983. 5,545 and 
5,730 e.h.p. 

In addition to the Ch-44’s on order lor the 
Royal Canadian Air Force, the Rolls-Royce 
Tyne powers the\'ickers X'anguards ordered Ijy 
British Euri,pcan .Airways and Trans-Canada 
Air Lines and will power the .Short Britannic 
3’s liir the Royal Air Force and the Fairey 
Rotexlynes ordered by New York Airtiajs. 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES . MOTOR CARS - DIESEL AND GASOLINE ENGINES ROCKET MOTORS . NUCLEAR RROPULSION 


Monkeys SurAive Jui)iter Flight 

Cape Cdiiaveral. Fla.— Seven jxiund rlicsns and a onc.pound squirrel nioiiLey were 
sueccssliilly rccowrcd late last week after being fired 1,500 mi. downrangc from the 
Air Force Missile Test Center in a ca|isnlc boused ill the nose cone of an .\rmy 
Jupiter IKBM. 

Niitiunal .Aeronautics and Space Administration, which $|X)nsured the esixiri. 
ment, said both animals apparently csca|xxi injiiiy during the 15 min. flight nliich 
reached a maximum altitude of 500 mi. 

llic 250 lb. capsule, which eonlaiiicd tuo other biomedical expcrimcnls, was 
recovered from the .Atlantic bv Navy frogmen within 90 min. after the laimcli. 

The experiments, which made the flight im a "spacc-avaiUihlc’’ basis dining a 
icgnlarlv sclieduled test firing of the lupitci, marked the first U. S. attempt to obtain 
a behavioral response fiom such a test, allliough the Arms previously had lamiclicd 
a squirrel monkey over the IHBM range in December, 

'llie rhesus, designated Monkes .Able, made the flight on a contoured gbss fiber 
bed in a scmi-sn|iine ixisitiim; the sqiiiricl monkey , designated Monkey Baker, on a 
molded bed of silicone rubber hr a supine position with knees drawn to provide 
inasiimim icsistaiicc to stress. 

.Ul four experiments included in the ca|>snlc were provided by the Surgeons 
General of the Army and Nasy. 

One of the other hvo experiments corrsisted of four srrrall cajtsulcs— two contain, 
iiig mold spores sensitive to radiation, the other two eggs and s^xirm of a sea urchin. 
Prinraty purpose was to test the effect, of tadiatioii and weightlessness on cell di\H. 
sion and the fertilization proee'SS. 

Fourth experiment, biological in nature, dealt |)rimarily with r.idiation studies 
involving cellnlar systems, iircluding yeast, corn, mustard seeds, fruit fly larvae and 
luimari blood. 


Demise of ARPA 
Urged by Furnas 

Washiugton-l>r. Clifford C. I'litnas. 
former Assistant Defense Sccretars- for 
Research and Dcvelopniciit, iiigecl last 
week that the Defense Department's 
Advanced Research Projects .Agency be 
alssotbcd into the Office of the Director 
of Research and F.ngineering headed tv 
Dr. llerhcrt York. 

Dr. I'limas. now cliancellor r>f the 
Universitv of Buffalo, said he felt tU.it 
•IRP.A had served a nsefiil function and 
supplied "some needed adrenalin” to 
tile defense effort but that it is now 
time for the agency to be absorbed and 
its funds made available for use at the 
rli.vcretion of A'ork's offvee. 

Lt. Gen. Bernard A. Scbiicver. com- 
mander of .Air h'orcc's .Air Research anti 
nevclopincnt Coiinnand. also ha.s called 
tor abolislunciit of ,\RP.\ and the trans- 
fer of its fmictions to the Director of 
Research and Engineering (.AW Mav 
4. p. 28). 

Dr. Furnas, speaking at a National 
Missile Indiistrv Conference here, said 
.\RP.\ was established after the Soviet 
Sputnik I c.irth .satellite in order to put 
the U. S. effort on a crash basis. 
■'But," he added, "these ct.ish ap- 
proaches are strong metlicinc and should 
i)t used sparingly-saved for real crises. 
By bleeding off the best nian|)ovver, as 
well as dollars and priority positions, 
such projects serioiislv weaken the rest 
of the on-going program and can bleed 
it white. We can’t handle our proh- 
knis over the long pull by always liav- 
ing to rely on crisis jags." 


Rear Adni. lolin F. Clark, de])iily 
director of .ARP.A, defended the 
agency ’s role in the defense space pro- 
gram. lie said: 

"W’e like to ihiiik that .ARP.A has 
provided the Defense Sccrctarv and 
the nation with a working vehicle for 
insuring the efficient application ot milt- 
tarv resources to our defense require- 
ments in space und other advanced 
TOC-arch fields." 

.Adm. Clark added that while there 
was a continuing need for the organi- 
zation there had been consiclerahle dis- 
tussiim in the Defense Department as 
to whether .ARP.A should hcconic a part 
of the Research and Mngineeting Office. 
Ills own views, he said, were that 
•ARP.A sliould not be absorbed because 
the entire jsrogram could become 
"bogged down," 

Dr. I'nrnas also called for an end to 
inter-service rivalrv. lie said: 

"The problems of rivalry among the 
three services in the research and 6c- 
vcliipmeait are-a have not ini|)rovexl and 
often appear to be getting worse. It’s 
an old .Amcrrtan tradition— and a valid 
one— that competitiun is a grxvd thing, 
blit unbridled ctimpetition le-.ids to may- 
hem. I'lial is about where we are now 
and tlial's j poor way to run a railroad. 

"It’s not the fault of the militarv 
and civilian leaders of the tlirce serv- 
ices. They are almo.st without cxce3)- 
tion very capable, earnest, hard-working 
and |)iitriotic. Oiir archaic svstem 
drives each person to work de-sperately 
to make his own serv ice to|) clog. In the 
good old davs. hind and sea made con- 
venient divisions for the disciplines as 
well as for areas of military o|)ttation.’’ 


News Digest 


Thirty-five comjsanics were repre- 
sented at two bidders’ conferences at 
Boeing .Airplane Co. last week concern- 
ing siibcniitnict work connected vvitb 
Boeing’s portion of the Minufeman 
ICBM program. Equipment a-qnire- 
ments for two elements of the solid- 

S ielliint ICBM test program— service 
umbilical towers and some dements 
of the ground station tdcinetrv equip- 
ment— were subjects of the conferences. 
Subcontractor selection for these por- 
tions of the program will be made in 
July after cvaUiation of proposals sub- 
mitted by bidders. 

Caiavelle service to Moscow witli a 
stop at AA'arsjw is planned by .Air 
hrance beginning in November. Airline 
still needs ap])ro\al of the PoUsIi gov- 
ernment, Two weekly round trips are 
phiniicd with the twin-jet transport. 

Shipboard radio transinittcTS that arc 
difficult to jam will bo ))roduccd by 
\\'estin|lKiuse Flectric Corp. under a 
S7 niiirioii Xavv follow-on contract. 
Fqiiipiiient also is tlcsigned for subma- 
rines. Initial production contract was 
for SI 2 million. Sets feature extensive 
use of transistors. 

Nord .Aviation lias sold a second 
bateh of SS-1 1 rocket propelled anti- 
tank missiles to the Norwegian armv. 
Effective range is about 2i ini. and cost 
per round is about SI ,000. Missile is 
flown to the target imdcr control of a 
gunner. 

Gruiiinran Ciilfstream turboprop 
executive transport has been certified 
bv I'ederal Aviation .Agenev. Griim- 
imni now has 40 orders for the 10-12 
passenger corporate jilane. 'I'he aircraft 
was certified as a sclieduled air trans- 
port. 

riiiokol Chemical Corp. and Mar- 
quiirdt -Aircraft Co. liavc ended their 
merger discussions (A\\' .April 20, p. 25 ) 
with the decision not to join fotce.s. 
J. \\'. Crosby, president of Thiokol and 
Rov E. Man|uardt. pasideiit of Mar- 
quardt, aiinounct-d that a thorough in- 
vc-stigation by botli companies "led to 
the conclusion that a merger wus un- 
feasible.” 

Ryan Model 92 Vcrtiplanc test pro- 
gram will be resumed this summer at 
Moffett Naval Air Station, Calif., fol- 
lowing completion of repairs at Rvan 
.Aeronunticil Co, Plane was damaged 
1 eb. H during a landing at Moffett: 
official.v said accident was caused by 
malfunction in propeller control system 
and involved no STOL ot V TOL flight 
characteristics. 
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AIR TRANSPORT 


CAB Examiner Proposes Boost in Fares 


Increase in Iniiikliiic rates l>y 12% over the level 
of Feb. 10, lO.'SS, urged; low earnings rate cited. 

By L. L. Dotv 


^^'pshington— Warning that the airline iiKlustr\ has been in a "critical 
financial .status" for the past two vears. Ciril Aeronautics Board Esamincr 
Ralph L. Wiser last week rcconiinendccl for the domestic trunklines a fare 
increase of 121! above rates effective prior to Feb. 10. 1958- 
In a 189-iMge initial decision that gcncralls' backed the case presented 
b\' the trunklines during the long drawn-ont General Passenger Fare Investi- 
gation, \^'iser .said earning rates in 1956, 1957 and 1958 "cannot be .said to 
base been rates under ubich the industry prosixired,” 


lie emphasized that the earners base 
c'tablishcd a need for a fare bike but 
said lie tccoinniciidtd an innease less 
than tile indiistrr- hud requested Isecansc 
of its ouTCstiinatcs of casli and depte- 
riation cvpcnsc and capital costs. I fete 
is the essence of Wiser's rccommcnda- 

• General passenger fate level of tlic 
domestic trunkline iiidiistrs- should be 
fixed at a level 125f above that in effect 
prior to Feb. 10. 1958. 

• This level should be attained bv add- 
ing a temporary sHtcliat|c to present 
fares and making "anv small pcrccnt.igc 
ebange in the present teniporarv level 
vvliicfl would also be requircS.” 

• Previous fate increases of 4% plus SI 
per ticket effective Feb. 10. 1958. and 
removal of certain discounts and privi- 


leges effective Oct, 20, 1958. have had 
the effect of increasing revenues bv fi-6 
and 5.5/f rcspcctivclv. 

• Reasonable rate of ictnni on invest- 
ment was found to be 10.25tS for the 
Big Four (American. Pastern, TWA 
and UnitedI; 11.25''; for the other 
eight domestic trunkline carriers or a 
iO.fi/c average for all 12 airlines. 

• Individual oattiets vvliidi can establish 
that c.irnings vvonid be less than a fait 
return under the standards recom- 
mended in the examiner's report c.in 
petition for permission to file liigliet 

Fare increases requested by the car- 
te' for Capital. Six carriers e.dlcd 
for a 15% increase. National took 


European Lines Form Jet-Age Combine 

Paris— Four liuropcan airlines faced with tough L'liitcd States competition and 

Under a lang.rangc agreement. .\ir France.' .Alitalia. Lufthansa and Sabcoa became 
partners in .AiTiinion, a company that will exploit inicinatiiinal loiitn coiinnercially. 
'Ilic first stqr, due about -Vpiil. 1960, will be consolidated ticket offices and 

es|icnses, will be split according to the mmibet of passenger miles flown by each. 

Alitalia and Lufthansa. lelativcU late starters, ate slated to get bigger shares of tlie 
total traffic ns volume grows, 'hie equilibrium point, possibly 15 years off, Is set 
at 2.4 billion tun-lcilumetets. five times the 1938 total. The percentage total of 
Aimnion traffic at eqnilibtinm Is set at 34% tor Air France. 30% for Lufthansa. 
265f for .Alitalia and 10% for Sabena. compared with 1938 percentages of 30.4% 
for .Ait France, 17.4% for Lufthansa, 14.6% for .Alitalia and 17.6% tor Sabena, 
The low Sabena percentage and cqiiilibritmi is off.sct by the fact that its heavy 
cobotage traffic arc excluded from the agreement. 

Aimnion evolved from Europair negotiations initiated by KLM late last year. 
KLM dropped out presumably because it could nnt agree with others on its share 

Aimnion was chosen as the name of the company to satisfy KT.M. S.AS and other 
European canicts. Temporary headquarters will be Paris, 'live agrecincnt does not 
abrogate any existing bilateral ngremicnts between the four com|Miiics involved 


relatively little p.srt in the case otiict 
than to submit evidence that it was 
risked to produce. 

C.AB bureau counsel lield tliat the 
fare level prior to Feb.. 1958, sitould 
Ijc increased by 4%, plus SI per ticket 
mitil June. 1960, when the sutcliargc 
slioiild be dropped, hie Ccncral Serv- 
ices .Administration opposed any fate 
incrc.isf, and Defense hepartment took 
no position on the fate issuc. 

In bis recommendations, W'iset 
noted tliat the industry lias been expe- 
riencing "for some time" a narrowing 
of the spread between load factor 
acliievcd bv llic industrv and the break- 
even load factor, lie said profits began 
to drop sharply in 1956 but rextiveie'd 
modestly in 1958 when the interim 
fare increases were granted bv the 
Board. 

He attributed the profit squeeze to 
these factors: 

• Slowing of the rate of ttafflc gtowHi, 

• liieicasc in competition due to new 
route authoriziitions by the Board. 

• Produetivity of labor as measured by 
available ton-imlcs per employe slowed 

• Increase in cxi>cnsc levels. 

• Expansion of aircraft fleets. 

Wiser concluded that lire slow dow n 
in traffic growth and productivitv of 
labor "is temporary and that fotmctly 
experienced trends will again appear.” 
He added, however, that investment 
per available ton-niilc will climb sub- 
:tantially and depreciation costs per 
available ton-mile will increase to boost 
tot.il costs per available ton-inilc. 

Iliis fact, he concluded, coupled vv itli 
increased aircraft and more competitive 
route patterns will depress load factors 
below levels experienced before 1957. 
I'arc iuctcascs will be required to bring 
break-even load factors into a rclation- 
sliip with acliieved load factors to cn- 
Mirc a reasonable rate of return, be said- 

Wiser took sharp issue with the 
bureau coiinscTs contention that tlic 
Bo.trd incotporatc an optimum hsid 
factor for each carrier into tlic fate 
level. On this point, lie said that "it 
is found most consistent with the 
Board'.s mandates under the .Act and 
its previous decisions and actions to 
refrain from attempting to exercise pre- 
cise control of levels or adequacy of 
service in its regulation of the general 
tare level.” 

He added: 

"Reliance primarily upon competi- 
tion rather than rigid govcinincnt-im- 
posed standards to develop advanta- 
geous quality and cost levels will 


AVIATION WEEK, 



Max Holste Test's MH 250 Super Broussard 

Flight testing of the Max Ilolstc MH 250 Super Broussard twin-engine trans|iort is well under way in France. Prototype above is 
powered by two Pratt & AVhitncy R1340 Wasp piston engines, but production models will be equipped with either Lycoming T53 or 
Turboineea Bastan turboprop engines. Landing gear will retract into fairings on fuselage side (not msbllcd on prototype) and nose 
gear retracts into the fuselage- Wheels project slightly below the belly when fully rctraeted, offering some protection in case of o belly 
landing. Unusual design feature is torsion bar connecting lire main wheels, making them semi-independent. Torsion bar, Holste says, elimi- 
nates ground operating difficulties due to (he narrow track, and adds Supple suspension with adequate lateral rigidity. Main gear brakes 
arc hydraulically actuated. Aircraft will carry 17-22 passengers- Prototype is 6 ft. shorter than production version. 


encourage development of productivity 
to the utmost." 

Wiser found that 4.5% is a reason- 
able estimate of the debt eost of the 
Big Four in future periods and 5.5% 
a rc-asonable cost estimate for the other 
eight carriers- He concluded that 15% 
is a reasonable cost of equity for the 
Big Four and 17% for the Ixilancc. 

On capital structure, he said that 
"the proper capital structure for use 
in determining the reasonable rate of 
return on investment is the actual 
structure planned for the period covered 
by the carrier estimates.” He said this 
was csbiblishcd at 45% debt and 55% 
equity for the Big Four and 50% debt 
and 50% equity for the others- 

Jet aircraft acquisition program of 
the trunkline industry was found by 
Wiser to represent "honest, economical 
and efficient management." Fie said 
tliat sufficient contractual arrangements 
have been made for debt capital to 
meet financial needs for the program 
"if opportunity for a reasonable earn- 
ings rate is afforded” which will assure 
a proper equity base. 

He said that the fait and reasonable 
capital cliatgc for the domestic trunk- 
line indvistn- should be determined on 
the basis of return on investment. He 
called this basis a "legal, ptacticable 
and efficient standard for meason'iio 
risk and for application in regulation” 

M'iser called for an actual debt/ 
cquitv ratio instead of a "hvpothetical 
ratio” as a means of computii^ over-all 
rate of return on investment- Operating 
ratio and return margin arc not as 
reliable as return-on-investment for reg- 
ulating airline profits and are rebtively 
untested in courts, he said. 


Generally, Wiser concluded that the 
industry's traffic projections were fair, 
that a “modest" fare increase would not 
have an adverse effect on traffic and that 
load factor estimates submitted by the 
industry were consistent with good 
management. 

He recommended a seven-year depre- 
ciation policy for piston-powered air- 
craft and engines and a llJ-vear service 
life for turbojet and turboprop air- 
frames. a five-vc.ir service life for tur- 
bine engines. He also asked for a 15% 
rcsidiuil value for all flight equipment 
except turbine engines vvliicfl would 
have a zero residual value. 

Throughout his report. 'V'iset sought 
to avoid any recommendations that 
would tighten regulatory control over 
the industry. His basic philosophy in 
this connection appears to be suniina- 
rized in this extract from the initial 
decision; 

"Under a free economv, prices would 
be reached under which the carriers 
with abnomiallv high costs would 
eventually be displaced bv economic 
forces. It is appropriate that tlic price- 
level policy be administered for tnmk- 
line air transporhition so as to require 
tliat such carriers ciflicr reduce their 
costs or justify receipt of suhsidv. Simi- 
larly, the stimulation to maximum effi- 
ciency is served if fares exceed the cost 
levels of those carriers with abnomiallv 
low costs. Fares at levels which will 
meet the average of the costs ... of 
the bulk of the industtv and which will 
be above the costs of the abnormally 
low-cost carriers and below the costs 
of the abnomiallv high-cost carriers will 
bring substantially the results that 
would be obtained under free competi- 
tive conditions.” 


Defense Need Cited 
In Southern Hearing 

Los .Angeles— Heatings in the South- 
ern Transcontinental Route Case were 
adjourned licte la.st week after four davs 
of testimony and cross-examination of 
witnesses introduced by nine western 
cities bidding for service. 

Civil .Aeronautics Board Examiner 
Edward T. Sfodola will reconvene tlie 
hearings in Miami on June 15. Rc- 
catcdly emphasized in the Los Angeles 
carings was the importance of the 
route to California-based defense in- 
dustries. Regarding defense aspects 
of the case, G. T. Baker, chair- 
man of the board and president of 
National Airlines, said outside the hear- 
ings that the proceedings might well 
be called the "missile route ease” and 
predicted tliat militarv considerations 
may spur the board to teach a decision 
in less than tlie v-eir usually re(|iiired. 

Projected traffic figures for the route 
given by Baker were faitlv representa- 
tivc of what other carriers are predict- 
ing. Tvpie.il 1960 figures were: 

• Los Angeles— Miami— 65.235. 

• Los Angelcs-Orlando— 20,465. 

• Los Angeles— Dallas-155,590. 

B. F. Coggan, vice president and San 
Diego manager of Convair. testified 
tliat US.AF has had to establish a 
thrice-weekly airlift between San Diego 
and Patrick AFB. Fla., to support Con- 
vait’s missile activities at Cape Canav- 
eral because of inadequate commercial 
service, lie presented figures sliovving 
tb. 1 t in 1958 the militarv airlift carried 
twice as nianv Convuir personnel to 
Florida as commercial carriers and in- 
dicated there was no civil air freight. 
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Carriers Favor Tight Pilot Rules; 
General Aviation Raps New Plan 


By Robert H. Cook 

\Vashin|ton — Federal Aviation 
Agency plan to impio\'e air safety by 
tigliteiiing medical qualifications for 
flight crews has been basically approved 
by the Air Line Pilots Assn, but is 
drawing heaw fire from general a\iation 
sources who fear the proposals may 
result in a laree-scale grounding of 
pri\ale fliers. The plan also is being 
opposed by the Flight F.iigineers Inter- 
national .Assn, and the Transport Union 
AA’nrkers of America. 

I'.A.A’s proposed changes to Section 
29 of the l•cdetal .Aviation Act gov- 
erning medical qualifications for air- 
men certificates applied to all cirilian 
pilots but general aviation spokesmen 
feel they arc directed at their group. 

Provisions of the section call for 
automatic denial of a license to per- 
sons taking insulin for diabetes, having 
a heart condition or a past history of 
mental illness- 

I'.AA spokesmen say that the general 
aviation group, which includes a rcla- 
Kvclv large percentage of elderly pilots 
vusccptibfc to illness who now need only 
to pass a physical examination by a 
private phvsician to meet present med- 
ic.il qualific.ations. were involved in a 
total of 4,217 accidents and 800 fatali- 
ties in 1957. 

Official records of the Civil .Acronuu- 
lics Board and the Civil Aeronautics 
.Administration show that the general 
aviation fatalitv count was based on 
10.938,000 hr. of flight as compared 
with a total of 35 fatalities for domestic 


airlines which flew a total of 3,679,000 
hr. in 1957. 

On the other hand, airlines and the 
Air Line Pilots .Assn, have strongly en- 
dorsed the basic intent of the medical 
revisions since their medical qualifica- 
tions always have been periodically 
analvzcd by both company doctors and 
Federal Aviation .Agency plivsicians. 

FA.A has propos^ tliat all medical 
examinations for private fliers also be 
conducted by an agency-appointed 
physiciaii-a point that lias met strenu- 
ous objection from most private doctors 
commenting on the change, althougli 
it lias the backing of the authoritative 
Aerospace Medical Assn- 

Various dissents to the planned re- 
visions also are being made by the 
Flight F.ngiiicets International Assn, 
and tlic Transport W'orkers Union of 
.America, botiv of which characterize 
the amendment as “unreasoning” and 
a threat to tlieir livelihood. 

Ihe engineers question the interpre- 
tation of mucli of the proposal, citing 
a report of the -American Diabetes 
.Assn.'s committee on employment that 
diabetics controlling their illness by use 
of Orinasc’ present no special (employ- 
ment) problem. FF.l.A contends that 
changes to Section 29 would consider 
this medicine as a drug, thus automati- 
cally disqualifying any applicant from 
an airman’s certificate. 

in particular, both FEI.A and the 
TW'U question the wording of the 
section which, they contend, seems to 
indicate that final judgment of airmen 
certificates would rest solely with FA.A’s 


Civil -Air Surgeon. The engineers' union 
points out that, in the case of psvehi- 
atric questions, tlic .American Psychi- 
atric Assn, advised the FA.A that final 
determination of tliese applicants 
should be made on the basis of an 
examination by a panel of experts in 
tills field. The engineers contend that 
this solution sliould be applied to each 
of the medical categories since “regula- 
tions often can’t keep pace with medical 
progress," said the union. 

Physicians of the U.S. Department 
of Health, Education and Welfare, 
while approving of the changes on dia- 
betes and heart conditions, found the 
provisions on mental illness “unduly 
severe and unwarrantedly cautious" to 
deny a license on past psychotic history 
since many individuals eventually re- 
cover from the illness. They suggested 
that certificates be denied only when 
the applicant is known to have a cur- 
rent mental illness or is subject to a 
chronic recurrence of it. 

FAA probably will heed much of 
this advice from medical circles and 
already has completed the groundwork 
for recruiting an independent panel of 
top medical experts. Further action 
on a panel appointment is being held 
in abeyance pending the official appoint- 
ment of a Civil .Air Surgeon. F.A.A says 
that, should the changes to Section 29 
be enacted before the position is filled, 
it intends to consult a scries of medical 
experts outside of the agenev in eases 
where appeals may result from regula- 

Tcmiing the current proposal a 
"spelling out" of what has been the 
customan’ practice of Civil Acronauties 
Administration doctors, F.A.A says the 
supporting stands by the airlines, and 
aviation medical authorities prove the 
value of the proposal. Some changes 
in language are expected to be made, 
spokesmen sav, but other objections, 
such as tlic right of appeal and the 
granting of waivers, will still be cov- 
ered in the revision. Actual coverage of 
waiver applications was dropped from 
proposal tu avoid duplication with Sec- 
tion 602B of the Federal .Aviation .Act 
and other parts of Section 29 which set 
forth testing procedures. .Applicant.? 
denied certificates for medical reason.? 
may still appeal to the Civil Aeronautics 
Board which will rule on whether the 
airman lias met the medical require- 
ments of Section 29. said FA.A. 

Key issue to much of the proposed 
chiiiigc centers about FA.A’s belief that 
all pilots .should be examined by quali- 
fied agency doctors more familiar than 
general practitioners with the problem? 
of aviation- The ,Acrosi«ce Medical 
.Assn, has strongly urged this move with 
a proviso that the physicians selected be 
qualified in aviation medicine, meet 
strict standards established bv the Civil 
Air Surgeon and be FA-A supen ised. 
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Northwest Loses Monopoly, Gains Route 


Washington-Northwest Airlines has 
lost its 32-year-old monopoly in tlie 
Chi'cugo - Milwaukee - Minneapolis - St. 
Paul market, but at the same time it has 
won exclusive rights to serve Morida 
from the Twin Cities and Milwaukee 
with nonstop privileges. 

In a final opinion by the Civil Aero- 
nautics Board, Capital Airlines was 
authorized to provide Northwest with 
its first direct competition on the route 
between Chicago and the Twin Citics. 
CAB Vice Chairman Chan Gumey, in 
a concurring and dissenting opinion, 
raised a strong objection to the addi- 
tional competition on what he termed 
"Northwest’s most productive seg- 

In the same case. Eastern .Air Lines’ 
routes were extended into Milwaukee 
and the Twin Cities from Chicago. 
Board-imposed restrictions which pre- 
vent Eastern from offering nonstop 
service between the Twin Cities and 
Morida drew a disscn.vioii from Mem- 
ber Louis J. Hector. Member G. Joseph 
Minetti did not take part in the final 
decision. 

Route Awards 

Specifically, here arc the route awards 
granted by the Board in its final deci- 
sion in the Chicago-Milwaukce-Tvvin 
Cities Case: 

• Capital is authorized to operate the 
route between Chicago and the Twin 
Cities via Milwaukee without restric- 

• Northwest is permitted to overtly Chi- 
cago on flights between the Twin Cities 
or Milwaukee and the Southeast. Nortli- 
vvest commenced service in December 
on its Chicagii-.Atlaula-St. Petersburg- 
Miami route awarded in the recent 
Gre-at Lakcs-Soutlieast Senice Case. 

• Eastern was granted an extension of 
its route from Chicago to Milwaukee 
and the Twin Cities. However, in serv- 
ing the new cities. Eastern is required 
to begin and end all flights at Nash- 
ville or points south and to serve at 
le-.ist two iiitenneduitc points between 
Nashville and Milwaukee. A similar 
restriction has been placed on the route 
between the Twin Cities and Ralcigh- 
Diirliam. 

• United Ait Lines is authorized to 
serve Chicago and Milwaukee on the 
same flight but will be subject to a 
tequireiiicnt that such flights operate 
as far east as Cleveland and as far west 

• Apjilications of Western, Delta and 
North Central were denied. 

In its decision, the Board said it had 
found “inadequacies in the existing 
.Venice." It termed the Twin Cities- 
Chieago market a "monopoly market 


which is capable of sustaining ? second 
carrier.” 'Hiis circumstance, it said, 
when coniHinccl with "a monopoly car- 
rier that has failed to provide the higli 
standard of seniie Co which the travel- 
ing public is entitled" justifies competi- 


Capital Authorization 

In naming Capital as the second car- 
rier to sene the market, tire Board said 
tlic authorization would strengthen the 
airline's major east-west route and bring 
about an iinprovemciit m economy of 
operation, 

Tlie Board admitted that the absence 
of proposed coach sen ice by Capital was 
"the weakest link”’ in the carrier's appli- 
cation but concluded that ". . . the 
pressure of CapitaFs competition on 
Northwest should lead Northwest to 
take active nieasutcr to exploit further 
the ctr.ich-passcngc-t market . . 

In liis (fissension, Cumey noted tliat 
Northwest operated 38 flight? daily be- 
tween the 'I'vvin Cities and Cliic-ago dur- 
ing June, 1957. He pointed out that 
the carrier averaged 513 enrpty seats, on 
these flights eacli day and that addi- 
tional flights have been scheduled on 
the route by llic airline since 1957. 

He said tliat the route accounted for 
92% of Northwest’s total domestic op- 
erating income and su^csted that the 
projected trips of Eastern and Capital 
on the route would "effectively dilute 
tlie Chicago-Twin Cities market to the 


detriment of Nortliwcst’s profit posi- 
tion" and added: 

"I cannot agree witli such a decision 
wiiicli nullifies the benefits to North- 
west of the addition of its FloritLi routes 
bv placing multiple competition on 
Northwest's most productive segment.” 

Subsidy nas raised as a stumbling 
block against North Central in its peti- 
tion to serve the route. The Board 
found tliat the route is a higli density 
market of sufficient length to be at- 
tractive to a trunkline carrier. It 
stated that North Central “cannot" 
conijictc with its Conv-aits agiinst 
Northwest’? larger equipment without 
additional sulisidy while otlier airlines 
can do so without any cost to the gov- 


Delta Eliminated 

In its decision on the southeast seg- 
ment of the case, the Board eliminated 
Della on the grounds that "on an an- 
imal basis. Eastern will be able to pro- 
vide over 5.000 more passengers with 
one-carrier service than eoiiltl Delta.” 
1 he Board admitted that Delta is tlie 
"weaker" of two carriers and that tlie 
route would strengthen its economic 

E osition to provide a better competitive 
alance between it and Eastern. 

It concluded that the public interest 
outweighed the "need for strengtlicn- 
ing" factor often used by the Board in 
settling route cases. 

In awarding the nonstop privileges to 
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KITDIMCES 


LANDING AIDS 

New landing aids ate allowing pilors to make maximum 
useofairpon runways, even under pout weather conditions. 
For example, tire flashing strobeacon lights shown in 
photo at left. Sequence-flashing lights create a swiftly mov- 
ing ■fitebaU'' whicii accurately guides pl.ines to the ap- 
proach enil of the runway. 

Remote rc.iding instruments and new observation tech- 
niques ate being used to report precise landing visibility 
measutements at major airports. Tliey tell pilots what can 
be seen in flight rather than what is visible to an observer 
on the gtound- 

Runwoy Visual Range (RVR)— Horizontal distance 
along runway at which pilot touching ilown can expect to 
see liigh intensity runway lights. Measurements ate deter- 
mined by photo-clecttic Transmissometer. 

Approoeh Light Contact Height fALCH)-Based on slant 
visual range of pilot. Given in terms of altitude in feet on 
the glide path at which a pilot can ex[>ecc to see approach 
ligiits. ALCH is computed from measurements made by 

use at present only at Newark Airport, N. J.) 


For safer landings . . . top performance at all times . . , it 
pays to rely on Mobil aviation products. There’s Mobiig.is 
Aircraft, Mobiljet fuels, Mobiloil Aero, Mobil hydraulic 
oils and greases. They all meet and exceed rigid U. S. Gov- 
ernment specifications. Fly weather-wise ... Fly Mobil! 


You’re Miles Ahead with 


Mobil 


Northwest Starts Nonstop Service 
To Alaska as Preview of Jet Runs 


Northwest on the Florida route, the 
Roiitd said tlic airline lias a strong iden- 
titv in the Twin Citics-Milwaukcc- 
Miami market and noted that, during 
lQ-17-1956, 9696 of all passengers flying 
the route used Northwest's services. 

It .stated tliat the selection of North- 
west to sets'c the nonstop tonte would 
permit the airline to biilancc its fleet 
needs more efficiently since the airline’s 
traffic is "at its lowest ebb during tlic 
months of January. Febmaty ami Matcit 
and at its highest during the months of 
June, Julv and August." 

It added that the choice of North- 
west is "also justified by the need of 
ensuring that Eastern will devote its 
primatv attention to meeting the needs 
for service between the Twin Citics- 
Miluuiikce and Indiaiiapolis-Cincinnati- 
Loiiisvillc." In this connection, it said 
tliiit "were Eastern . . . given tlic non- 
stop riglits . , . we feel sure that this 
Incratiie scn’icc would ovei-slmdow 
sueli attention as Eastern might giic to 
the intermediate cities.” 

Hector, in his dissension, took shai|) 
issue with tliis position wliich he termed 
”a nc«’ and no'cl rationale for certifi- 
cate restrictions." lie said he saw no 
evidence that Eastern would neglect il.s 
certificate oblimtinns and called the 
conclusion bv flic Board - - a gratni- 
toiis and wliolly unsupported alleg.i- 
fioii." 11c said that removal of Nortli- 
west’s monopolv in the Twin Cities 

Northwest with a new and longer 
monopoly route elsewhere.” 

Gurney, in his dissent, said lie would 
hin'c granted a route from tlie South- 
east bypassing Chicago to provide 
needed one-carrier service from Louis- 
ville, Indianapolis and Cincinnati to 
Milwaukee and the Twin Cities, ile 
also said lie would have extended the 
route to M'cvtcrn .Air Lines from Min- 
neapolis to Cliicago. 



New York— Northwest Airlines’ phi- 
losopiiv that air transport lias entered 
an era of one-planc, long range service 
is reflected in the inau|Htation of New 
York-Aiichoragc-Tokyo Douglas DC-7C 
service which starts Friday, Frank C. 
Judd, vice-president-operations, said 
liea' last week. 

Tlie route is it forenmner of Nortli- 
vvest’s jet service to Tokyo, which will 
start next vear after delivery of five 
Douglas IliC-S jet transports. The 
DC-7C ’’Polar Inipcrial” flight is tlie 
first nonstop scheduled service to 
Alasbi from fhc East, officials said. 

I'liglit time from New York to An- 
clioragc will be H lir. 2 min., and 
.Anchorage to Tokvo will take anotlicr 
12 hr. Designated Northwest Fliglit 
99, tlic aircraft will leave Idlcvv aid Inter- 
national .Airport each Friday. 

Jndd was in New York to preside at 
a meeting of operations personnel at 
which the major topic was the start of 
Lockliecd Elcctra and DC-8 service. 
First of 10 Electr.is w ill he delivered in 
JuK and nil] be vised for crew training. 
A meeting for M’e.stern-based personnel 
starts tomorrow at Seattle, Wash. 

Judd said Northwest flight crews 
will train on the first four planes and 
then will take them on sclicduled sen- 
ice. Routes have not vet been selected 
hilt the first schedule probablv will start 
in New York, he said. 

”’I1ie Elcctra will provide ns witli 
valuable turboprop ex|)erience, a stq) 
toward the DC-S.” he noted. He added 
tliat the iiiraaft. with its 2,700 mi. 
range, can he used on almost even 
Northwest route segment. 

Tlie airline, he continued, made 
major gains financially and in opera- 
tional experience (by otiicr airlines) in 
w.iiting to move info jet and tiirlinjel 
aircraft (AW Jan. 5. p. 82). In addi- 
tion, Judd noted tliat Nortliwest now 
is in a "Inner’s market” as far as ground 
handling equipment is coiicctncd. 

Bcciuise of its ciiancc to observe 
otlier airlines. Northucst lias decided 
to use continuous air for botii Eicetra 
and DC-S starts at its stations, instead 
of eompressed air bottles vs-hich must 
i)c rccliargcd in case of a missed start, 
causing from 80 min. to an hour’s delay- 
'I’hc airline also will utilize hydrants and 
imdetgnnind tanks for its refueling, 
Jitdd continued. 

Turning to the DC-8, Judd said 
Northwest’s transports will be equipped 
with 11 fiftli pod which will cartv an 
extra Pratt & Whitnev JT4A-10 (ad- 
vanced version of the J75) turbojet 
engine as a spare. The pod will be 


located between the fuselage and No. 
3 engine. 

Robert L. Rhodes. Northwest’s di- 
rector of maintenance, said the airline 
lias ordered one pod, althougli all five 
aircraft will be equipped for installalioii. 
The pod, he said, will cost about S97.- 
800; forward end will be enclosed by a 
bullet cover, aft section faired over. 

Rhodes stressed that addition of the 
pod "has no adverse effects on flight 
characlcrisHcs.” Major reason for tlie 
fiftli pod lie said, is to eliminate the 
need for a stockpile of JT4A-10s at sta- 
tions such as Tokyo, noting tliat the 
engines cost about S225.000 cacli. The 
pod also cm be used to return a mal- 
functioning engine to the United 
States for repairs at Nortlivvcst's new 
maintenance base at Minnevipolis. 

Rhodes said the base, located at 
Minneapolis-St. Paul International Air- 
port, will cost about S17 niiilion (.AW 
.May 23. 1938. p. 31) and will be 
equijjped for work on both jet and 
conventional aircraft, replacing tlic St. 
Paul plant now in use. Northwest’s 
general ofBcc.s also will be mov ed to tlie 
airport. I'jcilitv vviii open in October, 
barring, as Jndd said, “any morc 
strikes.” A pUimlier’s .strike recently 
stoiipcd construction for a week. 

Judd foresees no problems in operat- 
ing DC-8s out of \Iinnc-.i|ioiis or other 
airports and added “vve arc quite cn- 
couraged on tlic progress of tlie iiii- 
piano’s sound suppression.” 

Judd also said Nortinvest's May traf- 
fic ran about 23f7 over the same period 
a year ago. He added tiiat tiie cumpanv 
sliovvcd a profit in April as weil as tlic 
first quarter of 1959. 
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The world's first polar-orbiting satellites. ..the 
world’s fastest ramjet target drone... a “fuel cell” that 
produces auxiliary power for spacecraft in a radically dif- 
ferent way. ..a TV camera-transmitter— the world’s 
smallest— that gives engineers and scientists on the ground 
a televised report of what takes place in test missiles dur- 
ing flight. These are just a few of the many activities and 
achievements of Lockheed’s Missiles and Space Division. 

Lockheed is System Manager and Prime Contractor 
of the ARPA discoverer satellite series— and the U. S. 
Navy’s POLabis missile. Both are highest priority pro- 
grams of the U. S. Government. And both are ahead of 
schedule. 

A Lockheed MSD work-force of over 1 6,000-includ- 
ing 3,500 scientists and engineers— is engaged in all 
phases of missile and space technology: satellite systems 
development; space communications; electronics; ionic, 
nuclear, and solar propulsion; magnetohydrodynamics; 
computer research and development; flight sciences; 
materials and processes; human engineering; electromag- 
netic wave propagation and radiation— and many other 
advanced fields. 

From these efforts at Lockheed will come many sig- 
nificant breakthroughs and scientific “firsts”— to speed 
the development of tomorrow's missiles and spacecraft. 


What Lockheed is doing today to develop 

Tomorrow’s missiles and spacecraft 


Ramjet-powered supersonic target, Lockheed Q-S king- 
fisher electronically simulates enemy attackers— is being 
used by U. S. Army to evaluate and sharpen our nation’s 
missile marksmanship. Increase our defense capabilities. 


First polar-orbiting satellites, the Lockheed-built 
DISCOVERER I and 11 were orbited in two successive 
launches. Lockheed is System Manager for this ARPA 
advanced scientific research program. 



direct to ground stations, Lockheed-developed TV camera- 
transmitter and PAM-FM telemetry systems are acknowledged to 
be the world's smallest, world’s best. 



Revolutionary "fuel cell," under development at Lockheed, con- 
verts chemical energy directly into electrical power — for auxiliary 
power requirements of miniaturized spacecraft instrumentation 
and space communications systems. 



Erupting from beneath the sea, .a full-scale polaris 
lest vehicle demonstrates how operational missile will be 
launched from submerged U.S. Navy subs. Ultimate range 
of the POLARIS will be 1300 nautical miles. 
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Crop Care by Air! 

"Hedge Hopping in the San Joaquin Valley Calls 
for the Best AC!”f says Carberry Crop Dusters! 

OuslBf$, Inc. is so exacting in its mointenonce specificotions . . . nothing bvt the bait, 

A^oinlenance Chiaf Loit Steiner, 25*yaar veteron with Carberry, hosthis to soy; "Evan in aslramaly hot weather, 
when temperatures soor up to 1^0°, ACs function perfectly! Our 19 Staormons and two Cessnas are reel work 
horses . . . they hove to be on the line and roody for toke.off at o 

reliability ond economy pay olf in this business I And AC Spork Plugs 
& have poid olf for us both ways . . . reliability thot gets the planes 

ft h|| ^ oR the ground and keeps them flying— economy that delivers every 

P- had no unscheduled removals." 

You'll find AC Spark Plugs best for the planes you fly. Get them from 
your AC Supplier, TODAYl 

oisrtmyrro 8 




AIRCRAFT 
SPARK PLUGS 


AC SPARK 


SIECTRONICS DIVISION OF GENERAL MOTORS 




Panagra Antitrust Trial Reaches End 


Bv Glenn Garrison 

New York— Trial of tlic U. S. govern- 
ment’s antitnist case a^iiiist Pan 
American W'orld Airaars, Pan Aincri- 
c.inGtacc Aiinars, and W'. R. Grace 
and Co, has just been concluded here, 
five years after the .suit «as filed. Addi- 
tional briefs will be filed bv the middle 
of this month, and U.S. District Court 
lodge Ibomas Murphv «ill not hand 
do«’n his deeisim until later. 

W'hile the court battle essentially 
concerned the govermnent's complaint 
that the defendants conspired to re- 
strain trade and create a monopoly in air 
transportation to South .America, there 
was considerable \erbal slugging be- 
tween the defendants during the trial as 
well as between them and the go'crn- 
ment, R. Grace. 50% co-owner 
nith Pan American of Panagra. chafed 
Pan American with a consistent effort 
over the years to submerge Panagra into 
Pan American’s svstem, to denv its 
existence as an enfitv, and "in general 
to frustrate exploit-ation bv it of the 
adsantages it had by reason of its shorter 
routes to Buenos .Aires.” 

Pan .American brought Prof. Paul 
Chcrington to the stand to testify that 
extension of Pauagra’s routes info the 
U. S. would he uneconomic and would 
lead to additional subsidies. On the 
basis of a studs- his United Research 
Corp- did for Pan .American last fall, 
Chcrington concluded that traffic over 
the Balbna-Ntiami route sought by 
Panagra is too thin to sup|)ort the 
addition of Panagra sers’ices economi- 
cally .and that if the airline had indc- 
pciidentlv operated the route in 1957 
it would hasc been considerably worse 
off than under actual interchange and 
agency arrangemeuts that did exist. 
Other U.S. routes for which Panagra 
had filed, Chcrington indicated, would 
prose even less attractise for tire Carrier- 
Validity of Testimony 

Justice Dcgirtmcnt .Antitrust Disi- 
sion Counsel *Edward R. Kenney, how- 
eser, expressed doubts that this testi- 
usonv bore on the main issues. The 
gosernment, going back oser the past 
50 scats, is seeking to prove that Pan 
American and Grace ". - - in the sers- 
teeth of the antitrust laws entered into 
a series of illicit arrangcincnts in order 
to fons-ard their own ends. These agree- 
ments still subsist with the result that 
all concerned find themsclscs inextri- 
cablv cauglst in a net of their own mak- 
ing to the hurt of themsclses, commer- 
cial asiation and the countty . , . the 
onls- vs-as- of reliesing the situation is to 
cut at the roots of tlie sice by ordering 
Pan American and Grace to dis cst them- 


selves of their interest in Panagra." 

Actually, Pan American and the gos- 
ernmont agreed to a consent dcacc pro- 
posal last December in the ease. Grace 
would not agree to the terms and 
Pan.igra was neutral. Hosvcver, the 
Court rejected the offer. 

Through the Pan AnicriGin-Gracc 
.agreements, the gosernment charges, 
the two companies base sought to 
eliminate conspetition within the route 
area insolsed and finalls to dominate 
trade in the area for their mutual bene- 
fit. The gosernment's ease touched on 
political and competiHsc practices by 
Pan American and Panagra in South 
.America, particularlv involsing BranifF 
Airssays; price fixing, and alleged re- 
straint of air-sea competition by Grace 
as a sea operator as ss-cll as a participant 

Defense Points 


Pan .American defended itself with 
these points among others: some of 
flic agreements criticized by the gos- 
ernment were approsed by Civil .Aero- 
nautics Board and this giscs Pan 
.American iinimmits under the antitrust 
laws: inonopols- charges are incon.sistcnt 
ss-ith the fact that both Pan Aincricni 
and Panagra arc losing money on the 
routes, and foreign flag competition, as 
well as Bniniff’s, is increasing; .alleged 
'■predators" practices against BranifF 
were no more than nonnal competitis-e 
measures; price fixing charges were 
rendered moot by C.AB appro'.il of 
International .Air Transport Assn, rate- 
making procedures in the area, estab- 
lished in 1951; C.AB stated in 195-1 
that a wholly independent Panagra 
would mean three competithe U.S. 
fl.ig svstems and the traffic |50tcntial did 
not warrant this- 

Crace described its arrangement with 
Pan American, in the early days of 
Pangara, as a “gentlem.in's agreement” 
that Panagr;i would cover the svest 
if of South America and Pan .Amcri- 


n the c. 


. It w 


plated that the understanding was not 
subject to change "when it suited the 
mutual intetest,” Grace said. But in- 
cidents of ‘‘Pan .American rcc.ilcitr.mcc 
and opposition struck at Panagra's very 

existence. Disersioii of Post Office 
funds available for payment of subsidy 
on Panagra’s route would have made its 
operations impossible. Cancellation of 
its Chilean concession would have 
closed its routes to Buenos .Aires , . . 
These incidents were exacerbated by a 
consistent effort to submerge Panagra 
into the Pan .American svstem. to 
minimize .and distort piibliciti’ concern- 
ing Panagra . . .” 

•As far as dominance of the steam- 


ship and air transport market is con- 
cemed, Grace maintained, the two arc 
not shown to he reasonable inter- 
changeable and therefore parts of the 
same market. .Also, both arc rcgukitcd 
industries where forces of competition 
ate earcfullv controlled- 
Panagra Charges 

Pan.igra defended iR de-alings with 
Braniff and charged that "Braniff - . . 
always prtfetted political manuevering 
in South .America to the irritating 
iieccssitv of prosing the need fur its 
scniccs.” Most of the goictnmcnf’s 
charges, Panagra concluded, "relate to 
matters of ancient history, svliich base 
long since been rendered moot." 

’Ibc trial phase of the drasvn-out 
ease actually took about two weeks. In 
addition to Chcrington. several leading 
airline industrs- figures, including the 
presidents of three airlines, took the 
stand during the trial. 

-As flic trial began. Dasid W'. Peck, 
Pan American counsel, indicated some 
surprise at tlic nature of Grace’s pre- 
trial brief, which attacked Pan Ameri- 
can’s policies tow-.ird Panagra. Peek 
said he had not thought it necessary 
"to eujage in an internecine contest 
with Grace iu wliicli either was to 
assume the role of plaintiff or defend- 
ant witli respect to the other, in which 
either was to strive to put the other 
out of their p.irtncr.ship, and the Court 
was to become tlic judge between 
them” on such an issue. 

Govcniinent counsel Kenney re- 
marked to Judge Muipliy "t think your 
Honor can sec that we are going to 
have a lot of fun here, but f don’t 
think we sliould lose sight of the main 
issue in a sort of cat and dog Mit 
between Grace and Pan .American. Mie 
government contends . . . that all three 
of tlicsc parties arc in violation of the 


Cargo Potential 

Government witnesses George L- 
Giles, president of all-cargo Riddle -Air- 
lines; Ravmond A. Norden, president 
of all-cargo Seaboard ;ind M'estem .Air- 
lines; Robert Stocsscl of Lockheed 
.Aircraft Corp; and St.inley II. Brewer, 
professor of transportation at the Uni- 
vetsitv of Washington, were called u|)on 
to discuss the potential of air cargo 
transportation, which the government 
contends would benefit, as (at as U. S.- 
Soiitli .American business is concerned, 
by a more competitive situation among 
the defendants. Tlie government also 
wanted to show that cargo carriage by 
steamship and by airplane is at least 
to some extent competitive. 

Cross-examined as to how Riddle got 
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ml.) ;; ••critiear coiiditioii in carlv 

1958 (AW April 7. 1958. p. 58). Giles 
s.iitl that was due to "uiistnanagcment'' 
in John Paul Riddle, founder and 
former president of the line. Giles said 
"ves" when ;iskcd if Riddle had ims- 
nianagcd the airline from its very in- 
ception to the time Giles took over. 
He also .ittriliutcd Slick Airways' aiti- 
eal condition and cessation of service to 
inismanagciiicnt. 

Another government witness was 
Cli.iric.v Iv. Heard, president of Braniff, 
who was executive v ice president of the 
line when it went into South .America 
with regular service in 19-18, after being 
cetlifie.ited over the route in 19-16. 
Be.ird testified that a Pan .American 
offici.il lold him in 19-16, before Bran- 
iff's first survey flight to South .Amer- 
ica. that Pan American was going to 
prevent Braniff’s operation, lie vv-.i.s 
told. Beard testified, that "when they 
could 110 longer prevent it, they were 
goiiit to dclav- it. W'hcn t-licy criuld no 
longer dclav it, thev were going to in- 
teifcTC witli it.” 

Airport Use 

lie alleged difficulties and bad faith 
on the parts of Pan .American and 
Panagra in negotiating for Btaniff's use 
of airport and navigation f.icilitics. and 
charged hanissiiient in Braiiiffs inter- 
line negotiations with South .Aiiicrie.in 
carriers. 

In this connection, the government 
charged that in late 1948 a Braniff 
vclicdulcd flight vv.is landing at a Pan- 
agr.i-eantrolled air)soit in hcavv rain at 
night when the field lights went off 
and staved off. The plane landed in 
the dark. 

However, Pan American and Paiuigra 
both attacked Btaniff’s part in the 
negotiation for facilities and alleged 
that Braniff had not truly represented 
its route plans .md had delavcd its 
own faeilitv arrangements uiincccss.itilv . 

Pan American said in its brief of 
the facilities controversy that it docs 
not believe the govcrmiicnt "scriouslv 
can urge that one competitor has vio- 
lated the law by refusing to allow 
another competitor tn use its facilities.” 

Panagra said the facilities negotia- 
tions broke down bec.nive Braniff "did 
not intend to flv the route for which 
it w-as originally certified." 

Route Analyses 

In another coiiucction. Pan .Ametic.in 
witness R. G. I'crguson. the airline's 
treasurer, testified that onlv about 
of Panagra’s total passenger miles ate 
competitive with Pan Amcric.m's. 

Regarding Panagra's proposed routes 
to the U. S„ Pan Anieriean and Grace 
each anahzed the probable results if 
Panagra liad 0 |scnited between Miami 
,md Balboa in 1957. .According to 
Clicrington’s testimony, Panagra would 


ing to Grace, Panagra would have done 
pretty vvefll. Considctable- courtroom 
testimony and etoss-examination was 
devoted to the validitv of and differ- 
ences hctvvecn the a5sniii]itious, criteria 


New York-Paii Amccican World Air- 
wavs hopes to be able to plaa’ firm 
orders by year-end for a turbine-pow- 
ered e.ttga pV.ine for which stnckholders 
at the annual meeting here last week 
authorized is.snance up to S50 million 
in convertible debentures. 

On two iithet points Ptesident Juan 
Irippc told stocknolders; 

• Pan Ameriean li;i.s signed agreements 
with pilots, flight engineers and dis- 
piitchers that they will continue to oper- 
ate purclv' military airgo and passengers 
in event of a strike that tics up civil 

• Piston engine aircraft have been 
transferred from the .Atlantic to the 
Pacific Division to handle increased 
inilitarv ch;irtcr business. 'Ibis was in 
response to a cjiicstioii from a stock- 
holder who com|slained that Pan -Amer- 
ican was alienating travel agents bv 
turning ;iwav jet passengers and that 
Pais .American had actually reduced the 
nuinlier of seats offered in tran.willanfic 
service (AW Mav 4. p. 40), 

Pan American lias discassed Cargo 
transports with four companies— Boe- 
ing, Douglas. Lockheed and Canadair 
—in its search far an airplane that could 
reduce present c.irgo rates as much as 
50% tlirough higher airspeeds and 
faster ground handliiig gained fhniugh 
such devices as rc.it loading. 

Aircraft Availability 

With such an aircraft, vvliieh would 
be av-ailable in 2'/4-5 years or about the 
same lead time r required by jet trans- 
ports now being delivered. I'rippe en- 
visioned ovenliglit delivery to most 
major trade centers of the world. 

Ilie debentures were not spelled out 
in the anthori/atimi as destined fur the 
c.irgo plane piircha.se. but I’an .Amer- 
ican sources indic.itcd tliis was the ]3ti- 

Besides the potential future of cargo, 
Trippe noted the possibility of gaining 
additional inilitarv passenger and cargo 
traffic and cited the labor agreement 
as a factor. He dcscrilxrd it as an an- 
swer to a complaint from the govern- 
ment that the civil air fleet coaid not 
be relied on in national defense because 
of the possibility of labor disputes. 

’The agreements provide there must 
be a two-year notice bv either side 
before they can be altered or termi- 


.ind inethoilulogy of the two studies, 
Govcinincnt counsel Kcniicv re- 
marked near the end of this phase of 
the trial that ClieringtoiTs testinionv 
had been "ver^ interesting,” but tluit 
"it ha.s notliin| to do vvitn this c.ise." 


n.iled. -A senior companv- official must 
certify in writing that flights arc to he 
Ilf puteh inilitarv character, 

Trippe w-as questioned bv stockhold- 
ers about his sale of approximatelv 
50.000 shares or half his own holdings 
in Pan .American, exclusive of stock held 
in trust for his children. He nrpUed 
that his reasons for the sale vvera per- 
sonal, caused by the opportunity for 
investment in teal estate understood to 
he in the Cariblsc.in area. 

Jet service has produced the highest 
level of transatlantic forward bookings 
ill the history of the companv. Trippe 
said. Jets ate opetaKng virtu.ailv at the 
saturation point, averaging 100 passeiv 
gets a flight and with standbys on all 
flights, he said. 

Northeast Shows Loss 
Despite Traffic Gain 

Boston-Northeast .Airlines last week 
reported a net loss of 55.669,000 for 
1958 despite a 25.2% increase in the 
number of passengers carried during the 
v-eat over that of 1957, 

In the company’s annual report to 
stockholder.s. Northeast President James 
W. Austin reported that passenger rev- 
enne-s of S22.8 million represented the 
largest proporlionatc incicasc over the 
previous year in the' domestic air trans- 
port industrv. In noting that operating 
costs of S50.5 million increased 510.4 
million over 1957- Austin repotted that 
seal mile Costs declined from 5.88 cents 
per sc.it mile iu 1957 to 5.54 cents. 

.Availihlc seat miles rose 66% iu 
1958. according tn the report. .Austin 
said the comp.iiiv has sold all but one 
of its fleet of five- Comair 240s at book 

Braniff .Airways, mcanwhiic, last week 
leportcd a net profit of 51.067,658 for 
the three months ending Mat. 51-high- 
est first-quarter earnings figure reported 
In the company's history. 

'The net profit, comprised of $895,- 
016 from operations and 5174,642 from 
tlic sale of DC-5 aircraft, is equal to 56 
cents per share and represents a 149% 
iiicrea.se over tamings rciJOited iu the 
first quarter of 1958, Fatniugs on the 
domestic division wetc 51.095,-54 
w liile a loss of 528,076 w-.is incurred on 


Pan American May Place Orders 
For Turbine Cargo Plane Soon 
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Look What Your Dollar Gets You 

in the PIPBR 

WORLD'S MOST BEAUTIFUL, MOST WANTED 
HIGH PERFORMANCE BUSINESS AIRPLANE 



S14,995 The best looking, modern, low-wing airplane, 

the 180 horsepower Comanche has all the features you want 
for top economy and efficiency— laminar flow wing, single- 
piece jet-type stabilator. swept rudder for 160 mph cruise. 
Means 20* less operating cost than for any other alhmeta! 
plane with similar performance. Add to this the fact that 
the Comanche has the biggest, roomiest cabin, by far, of any 
single-engine business airplane. Definitely the outstanding 
buy in the 515,000 price class. 


S16,575 Buys you the Custom 180 hp Comanche. All 

the superb, way-ahead features of the Comanche plus full 
advanced instrument panel including gyro horizon, direction 
gyro, electric turn and hank, plus 12-channel VHF trans- 
mitter, Omni-navigation, VHF receiver. Here's a well 
equipped, 160 mph, modern, low-wing, all-metal cross- 
country airplane with sensational economy and wonderful 
all-around performance- Here's real value, real utility — the 
best, by far, of any airplane in its price class. 



250 horsepower, six-cylinder Lycoming engine, which can 
be expected to give you far more operating hours between 
overhauls than any other comparable engine. The Comanche 
250 is conservatively rated at 181 mph cruising speed, has 
60 gallons standard gas capacity, far more cabin, baggage 
room, payload than anything in its class. 


That’s all you pay for the AutoFIite Coman- 
completely equipped airplane with full gyro 
Omnigator Mark If including 27-channel VHF 
Omni, marker beacon. Lear ADF-12E auto- 
matic direction finder, plus Piper AuloContro! as standard 
equipment. This sensational automatic flight system gives 
you effortless hands-off flight. Here’s an airplane thoroughly 
equipped for normal !FR operation with all the ''extras” 
you want for less than the bare price of any similar type. 
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SHORTLINES 


►Continental Airlines plans to inau- 
gurate additional Boeing 707 services 
from Chicago to Kansas City and Los 
Angeles and Chicago to Denver and 
Los Angeles on Aug- 8. By the end of 
the summer. Continental plans to have 
six dailv round trip flights between 
Los Angeles and Cnicago with three 
nonstop and two singlc-stop flights \ia 
Dcm-er and one singlc-stop flight s-ia 
Kansas City. 

► Eastern Air Lines ssill begin ts'O daily 
nonstop flights from New York to Fort 
Liudcrdale. Ma., on Julv 1 using Lock- 
heed Super Constellation aircraft. One 
flight will be a day coach and the other 
night coach. 

►Emery Ait Freight Corp. reports a 
first quarter net income of S129.175 
after taxes and operating expenses on 
rcrentics of S5.0S9.484, which were up 
58% over the same period in 19SS. 
Tire net income figure showed a S8% 
increase o\’er the first qiurter of 195S. 

►Flying Tiger Line revenues for April 
showed a 27-1% gain o\’cr the same 
month of last vear. totaling SI. 190,064. 
Tire carrier's niiie-mniifh rcs eniic.s shoss- 
'harp increases nver the previous period, 
with the net income figure up 166% 
to Sl.275,614. Gross tcvemies for the 
nine months ending Mar. 51 incrciised 
to 525,651,966 from S24.552.692 in 
1958. Operating expenses declined 
from S24.49S.160 to S22.S96.827. 

► I/>s Angeles’ Board of Aiqjort Com- 
missioners has awarded a construction 
contract to Peter Kiewit &• Sons Co. on 
a Imv hid of S5,5S2.205.50 for site 
preparation as the first step in co^st^!^ 
lion of the new passenger terminal com- 
plex at Los Angeles International Air- 
port. 

► New York .Airs''ays’ fleet of fi\c k'crtol 
44 aircraft base carried 100.000 pas- 
sengers since their introduction in 1957. 
New York Airwavs savs it is the first 
helicopter carrier to transport nrore 
than 500,000 scheduled piisscngcrs. 

►San Francisco Board of Supervisors 
has .ippropriated 58,544.000 from a 
1956 airport bond issue for construc- 
tion of a satellite terminal, attendant 
finger piers for plane loading, landscap- 
ing, runway pasing and fees. 

►Trans-Canada Air Lines has taken de- 
livery of its 51st and final Vickers Vis- 
count aircraft. In addition. TCA has 
on order six Douglas DC-8 and 20 
Vickers Vanguard aircraft. 


AIRLINE OBSERVER 

► Pan American World Airways will "retire” its Boeing 707-121s now in 
transatlantic service to Latin American routes when its long-range Boeing 
707-321s and Douglas DC-8s arc phased into senice. First three 707-321s 
are scliodulcd for the Pacific Division, the first to enter scheduled service 
45 days after delirery in July. However, Pan American lia.s no plans for 
assigning one particular type of aircraft exclusively to any division. Equip- 
ment exchange program with National Airlines would utilize long-range 
equipment. Assignment of the 707-121s to Latin America does not preclude 
ordering new luediutu-iangc jet equipment for those routes. 

► Watch for Chicago Helicopter Aitwats to order three Sikorsky S-61 
triple turbine helicopters to handle increasing traffic. 

►Northeast Airlines b formulating a plan that may bring about the intro- 
duction of turbojet equipment on its New England-FIoiida route by "late 
fall." 

► Federal Aviation Agency has organized a Collision Prevention Advisory 
Group to assist in the development of airborne collision prevention devices. 
Group will work in three main arcas-conspiaiity of aircraft, pro-ximity 
warning indicators and collision avoidance systems, 

► Load factors of six local service carriers declined by 1.56 points in April 
as cnmjiarcd with the same month of last year. Biggest drop was recorded 
by Frontier, with Lake Central registering the largest gain of the six carriers. 

► International Air Transport Assn, has adjourned its first spring traffic 
conference. The meeting, held in Burgenstock, Switzerland, was designed 
to handle procedural matters of the conference and to relieve the vvorklmd 
of the regular annual conference which deuls with policv. fares and rates. 
This yearl conference will be held iir Hawaii beginning Sept. 22. 

► Russia’s Aeroflot plans to establish a number of stewardess training cen- 
ters, the first of vviiicb alrcadv is being organized in Moscow. Action followed 
complaints by Aeroflot service department heads that manv stewardesses 
now receive only su|>crficial training at aiqrorls witiioiit qualified instruc- 
tors, training niateriab or cabin mockups. 

► Mohawk Airlines’ final mail rales have been fixed by the Civ il Aeronautics 
Board following an examiner’s ruling gnuitinf a motion of flic carrier to dis- 
mis,s objections to the rates bv the Deiavvatc. Lackawanna and W'estem 
Railroad- The railroad was permitted to intervene, and a he-.itiiig on its 
objections was held in Februarv'. The Board, however, found that by 
failing to file exceptions to the exrinriner’s ruling, "Lackawanna has in 
effect abandoned and withdrawn its objections.” 

► Misrair. Egyptian national airline, has been granted foreign exchange 
credits that will |x:miit it to biiv hirbiiic-ixrwcrcd equipment from cither the 
French or British. Last year, the carrier was believed to l>e ready to purchase 
the Russian-built Tu-104 turbojet siucc the Soviets had indicated their will- 
ingness to accept ])aymcnt for the ])lanes in Egyptian currency (AW Nov. 3, 
p. 45). However, the Egyptian carrier has favored the dc Havilland Comet 
and, now that if lias foreign currency, can be expected to place an order 
for a fleet of the Comet 4s. 

► Eastern Air Lines has placed an order with Dalto Corp. for six visual 
flight simulator attachments with an option for two more. Ea.stem, first 
carrier to acquire the pilot training device, will use the dosed circuit TV 
sj’stcm in its low visibility approach instniinent flight training program. 

► Ozark Air Lines bo.iid eliaitinan and president, Laddie Hamilton, lias 
been granted a leave of absence by the company’s board of directors because 
of ill healtb. All activities of tlie carrier will be directed by Joseph H. Fitz- 
gerald, who has been named executive vice president and general manager. 
Fitzgerald, former Civil Aeronautics Board staff director, joined Ozark last 
June. 
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Soviet Hints at Early Mach 2 Transport 


Moscow— Wfstcrn siranft maiuif.ic- 
liircrs who predict tliat a supersonic 
airliner project nii|lit not he in opera- 
tion until 1975 "are wrong— serv 
wrong,” Sos'iet aircraft designer Artem 
Mikoyan told British European Air- 
ways officials in Moscow after inaugura- 
tion of BKA's London-Moscow sers ice. 

Hie Russians ate interested in de- 
selopnient of supersonic aithners. Mi- 
kos-an said, and also ate dcseloping a 
fully automatic blind landing system. 
Officials said the Russians hare asked 
to inspect the British blind landing 
ispcriiiicntal unit nose undergoing truils 
at the Royal Aircraft Establishment’s 
Bedford facility. 

Mikoyan, brother of the Sosiet dep- 
uty prime minister, noted that "the 
first to sell supersonic air travel will 
be the first to operate it economically.” 
I ie addcil that the aircraft would have 
to be in the Mach 2 range .md. as an 
economic necessity, would have to be 
o|K'ratcd at "verv long range.” 

Aircraft Inspected 

In other developments, the BEA 
|Mity: 

• Inspected 11-18 and An-10 transports. 

• Learned that .Aeroflot, the Soviet air- 
line. is eontcmpliiting lielicopter vervice 
from Vnukovo Airport to tlic Moscow 
metropolitan airport. 

• Indicated ‘‘giatification” at the favor- 
able Soviet attitude toward lowering air 
fares on the London-Moscow route. 

Marshal Pavel Zhigarev, .Aeroflot 
chief, told Richard I'aircy, I’aircy .Avia- 


tion chainnan who w-as a BH.A guest, 
that tlic ru-U4 turboprop transport 
now is on development trials in the 
East and may be active on -Aeroflot 
flights ne.vt year. 

Zhigarev told tlic BEA group that 
the first points outside Russia whicli 
will be served bv tire IMS will be Ber- 
lin. Prague and Stockholm. Both the 
11-18 and An-10 were described as 
■'sophisticated aitetaff" after an insjscc- 
tio.. by the BFA visitors. 

An-10 Configuration 

'Ihc An-10, also designed for cargo 
use, has an 85-seat configiiration that 
can he .stretched to 100 for hi|h-(lensity 
iiperations. 

Each seat has its own radio inset in 
tire headrest that is operated from 
.1 muster set on the flight deck. 

In a discussion of fares. Lord Douglas 


Russia Buys ILS 

Lijiiduii-Kiissia lias purchased hvn 
sets of iiistniincnt landing svslems (ILS) 
from Pve Telccomnuiiiintidns, Ltd., for 
installation at Moscow Airport. Contract 
is worth about S280.000. the British 



chief, Marsh-al Pave! Zhigarev, presently 
in London for inauguration nf the state- 

aid used in the British blind landing 
5)-steni (AW Nov. J. 1958. p, 76). 


of Kirtlcsidc, BEA chairman, told 
.-\viAiioN WucK he nhms to c;)ll an ad 
hoc meeting of all carriers serving 
Moscow to discuss lowering of fares 
on these routes. Tliis group then vsill 
"in a body confront lATA (Inter- 
national Air Transport Assn.) with out 
request.” he cmpliasiircd. 

lie indicated a 15-17% cut would be 
"about right.” 

The BF.A group also was told Isy 
.Aeroflot tlut the British airline lias 
liecii granted “adequate” facilities at 
Riga and Minsk. The Russians have 
offered an alternate at A'elikive Luki. 
west of -\foscovv. but BEA executives 
said this facilitv vvovild be used only 
in an cmergencv, since it is eonsidered 
below par. 

BE.A’s Viscount 306 turboprop tr.ms- 
|)orts will fly the Moscow run with 
lovv-density seating, 52 passengers in 
mixctl tourist and first class. ITie air- 
line savs it can make a profit on the' 
nm with a 51% load factor due to the 
long iionsto)) flight from the Copen- 
hagen stopover, .and low station costs. 

Stations will have only one per- 
manent representative, no agency fees 
and no advertising costs. 

Soviet Cargo Promised 

rhe Ru.ssiaiis have informally advised 
BE.A tliey will attempt to aid flights 
short of passengers by sending any- 
outgoing cargo available. However, re- 
turn flights so far have been virtually 
filled with Ru.ssian dcl^ations or busi- 
ness representatives. 
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CAN “MATCHED" 
SERVO COMPONENTS 


They certainly can! And if performance in your servo system is 
important, you owe it to yourself to check out the advantages "matched" 
servo components by Ketay can give you. 

For example, Ketay's 105D2V Resolver (designated by the Bureau of 
Ordnance as Mark 4 Mod 1| trimmed to the TREA 4-100-2 Amplifier 
gives you a bonus of high performance and interchangeability: 

!• The system will be trimmed to +.02% transformation ratio, 
with a phase shift tolerance of ±1'. 

2i The amplifier will hold linerarity to ±.02% from -55° to -l-100°C. 

3i The receiver vvill achieve .05% conformity to the sine wave, 
and +3' interaxia error. 

Similar benefits in matched performance can be obtained with system 
combinations using Ketay synchro transmitters, transformers, receivers, 
differentials, transistorized servo amplifiers, and servo motors. 

But performance is not all you gain. When all or most of your 
components are from Ketay. broadest technical assistance is assured, 
and service and spares problems are simplified. 

Ketay engineers are working on many advanced environmental and 
accuracy problems in developing prototype systems. Why not call or 
write for help in solving your servo component problems? 
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New Garlock Vilon* Rubber Parts Offer You 
Low Swell in Solvents, Resistance to 600°F. 


LOW SWELL, GOOD TENSILE STRENGTH DESPITE 
HEAT, SOLVENTS. Today's era of tremendous horse- 
power dictates that rubber be able to withstand not only 
corrosive fluids alone — nor high temperatures alone — but 
a combination of both. Garlock’s new ViTON rubber parts 
do exactly this. It’s the only known rubber that will main- 
tain low compression set, low swell, and good tensile 
strength in contact with most solvents at high temperatures. 

IMMERSED FOR SEVEN DAYS. For example, Garlock 
VlTON retains its duro, tensile strength, and elongation 
characteristics when immersed for one week in twenty of 
the most widely used — and perhaps harshest — solvents, 
lubricants, fluids, and acids on the market today. In the 
test illustrated two O-risigs of ordinary Nitrile rubber and 
two rings of Viton were immersed in trichlorethylene; 
VlTON (right) retained its original dimension— the Nitrile 
rubber (left) swelled almost 509c- 

OVEN AGED AT 600” f. VlTON can be oven aged in 
air at 600“ F. for 24 hours, and at 400° F. for 2400. In both 
cases, it not only retains its excellent mechanical proper- 
ties, but it remains usefully elastic, proving its value on 
either intermittent or continuous application. 

OPENS MANY NEW USES. Jeta and missiles are the 
more obvious applications for Garlock's new Viton (meets 


applicable military specifications for military aircraft, 
etc.). However, Viton is finding important new civilian 
uses as valve stem seals on truck engines, pump seals on 
automatic transmissions, and on gasoline pumps, thermo- 
stat bellows and domestic washing machines — practically 
any mechanical equipment where you need rubber parts 
which give maximum resistance to deterioration by liquid 

Viton is also available as sealing elements in Klozure'* 
Oi! Seals, flexible members in Mechanipak'* Mechanical 
Seals. "0" Rings, Cups, Chevron** Packing. \'iton 
products are the newest of the Garlock 2,000 . , , two 
thousand different styles of packings, gaskets, and seals for 
every need. The only complete line. See your local Garlock 
representative, or write for further information. 

THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 

"DuPont Trademark ""RcsUtered Trademark 





SPACE TECHNOLOGY 


Space Technology Laboratories — Part III: 


STL Integrates Space Probe Payloads 


By Irving Stone 


Inglewood, Calif, -Space Tccimologt 
l.alroratories. InC- is continuing nork 
on space systems begun last yc.ir with 
the Air Force lunar prolws and tire 
-Advanced Rc.scarcli Projects Agency’s 
Project Score satellite. 

Experiments extend thtough tins 
yctirand ate programed by the National 
.Aeronautics and Space Administration. 

STL is pro'tding the basic stmetute, 
gitidancc and telcmetrt' for a set of 
N'.AS.A space experiments, with instru- 
mentation being supplied bv Univetsitv 
of Minnesota, Universitv of Cliicago. 
Sranfotd Unir cisity. Air Research and 
Development Command’s Cambridge 
Research Center, and others. 

STL integrates this instrumentation 
into the pactage along with instrumen- 
tation it has developed itself. It also 
supplies and operates ground station 
equipment that will be used for both 
teeeising and command control at 
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Hawaii, Manchester, Fngland, and 
Cape Canaveral, I'la. 

Or. Adolpli K. Thiel, former director 
of STL’s 'ITior Program Office, is di- 
recting tliis space ststenis planning. 

Tor tlic US.AF lunar probes, STL 
dcscloped ,1 transistorized transponder 
weighing fi\e pounds that would do a 
job that nonnally would require 200 to 
■too lb- of equipment, according to Dr. 
George R- Mueller, STL \ice-prcsidcnt 
and electronics specialist. Dr. Mueller 
is assistant director of the Research 
and Dcse-lopmcnt Division. The tran.s- 
|)OndCT, he said, still is being refined. 
Goals include increasing its sensitivity 
and increasing command eaixibility to 
approximately 32 channels. 

Bulk of S'l'L's piyload work is cen- 
tered in the Electronics Laboratory, 
which also includes tcleeonimunication. 
elcctroincchanieal, and guidance re- 
search activities. This laSoratory also 
does systems engineering and technical 
direction for ne-.ipon svstems in the 
.ireas of guidance, control systems (auto- 
pilot, hvdrjiilic systems, etc.) and 
ground snp|)Ort equi|)ment. This effort 
is directed to research, development 
phase and to early operational program. 

Mote difficult aspects cif the Elcc- 
tronies laiboratorv’s work involve design 
of the guidance equations, design and 
optimuKition of the trajectory, systems 
.ind interface specifications, specifica- 
tions for checkout of ground support 
equipment, flight test procedures and 
analyses. .An example of this effort i.s 
Project Score, the US.AF-Convair .Atlas 
missile put into orbit last December 


for .Advanced Research Projects Agenev. 
It was po.ssiblc to develop guidance 
equations, analyze the control system 
and simnlatc the over-all trajectofv for 
tlic Score flight on a very short time- 
scale under verv stringent seenritv re- 
strictions. largely because of the ac- 
cumulated knnwiedge of a small group 
the Electronics Laboratory. Mueller 


Signal Corps 


comimmii-aiioii pavlo-ad. S'll. was 
one of the three groups in the U.S. 
that were able to predict trajectory after 
burnout, Afucller said. Others were the 
Smithsonian Institution, which used 
optical means, and NAS.A, which used 
the Minitrack network. 

Analysis of characteristics of the 
components of a guidance svstem- 
gyros, accelerometers, platform, align- 
ment, etc. -is another Electronics I.ab- 
oratory activity for prediction of the 
accuracy and operational problems prior 
to actual construction of the system. 
'Ihiv was dune for the USAF Athis, 
Titan. 'I'hot and Minutanan missiles 
before tlie contractor was brouglit in, 
in order to present rough operational 
requirements to the bidders. After 
selection, the ctmtractor and STL per- 
fonned definite studies to predict final 
system performance. 

Almost one-third of the Electronics 
Laboratory's effort is devoted to ad- 
vanced system studies, component rc- 
searcli, and environmental studies. .\ii 
evimple of the latter is ionospheric 
studies )iist completed after almost hvo 
years of research. 'I'liis work lias a 
beariiie on the cliaracteristics of the 
ionosphere, vvliidi in turn has a bearing 
on acciiraq of radio guidance. landings 
arc sufficiently firm to be funneled into 
advanced guidance development, lii 
this same field. S'l’L is coordinating tlic 
efforts of the University of .Alaska. 
National Bureau of Standards and other 
groups where .Air Rescarcli and Devel- 
opment Cuiniiiand's Ballistic Missile 
riivisiim is supporting similar work. 
S'I'L is cundueting similar studies on 
the troposplicre in cooperation with 


d in SlL's Physical Research Laboratniy for 
ua in Study of coiitrollex) themionuclcai power 
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^oaiplefi 


From conception to final delivery. Tapco facilities provide 
for all phases of design, prototype, manufacture, and 
testing of a complete system, a subsystem, or major 
components of a system. 

Rescarch and development facilities within the Tapco 
Group can process and interpret data for any problem, 
can simulate multi-variable conditions to govern test 
runs, can help reduce lead-time between original concept 
and Rnal delivery. 

The 1 1 plants within the Tapco Group have 3.000,000 
square feet of engineering and manufacturing area, half 
of it under one roof. Research and development equip- 
ment, production machinery and other facilities are 
valued at $150,000,000. 


Facilities at TAPCO to turn 
unusuai ideas into systems, 
subsystems, components 


AT TAPCO... 10,000 peopie 
combine every taient needed to 
create systems, subsystems, hardware 


People at Tapco . . . over 10.000 of them ... are fully competent in the 
design and production of unusuai rotating machines to handle fluids, 
electricity, and high-lempcrature gases. They have broad experience with 
unusual parts and structures requiring special resistance to shock, tem- 
perature, and corrosion ... can produce components of all types in 
space-age metals and unusual alloys of common metals. 

Development of unusual alloys and ways to fabricate them arc nothing 
new to Tapco people. More than 55 years of experience on metallur- 
gical developments, fabrication and hcal-trcallng methods, and unusual 
welding are available in the Tapco Group. 

Over one-third of the Tapco Group people are engineers, with degrees 
covering every industrial science. They can quickly translate your idea 
for a vehicle, ground support unit, or system into a practical system, 
subsystem, or component. 






iWtJ- AT TAPCO, experience, 
ingenuity, creativity to soive your 
probiems, develop your ideas 


TAPCO GROUP 


Thompson Ramo Wooldridge Ine. 



DR. RtUeEN P. METTLSR 


Dr. Reuben F. Mcttler, execute vice 
president, Spece Technologv Lobomtnrics. 
studied the humanities at Stanford Univer- 
sity wliere he was a Gamble scholar and 
continued his edneation at the California 
Institute of 'rechnologv where he received 
the B.S. and M.S. dc’grees in electrical en- 
gineering. and rii.IX. in electrical and acio* 
nautical engi.iecring. His 11 veaix cx|>eri. 
cnee includes systems engineering, svstems 
analysis and systems reliability studies, anal- 
ysis and des^n and deyx'lupnient of air- 
borne radar and lire control svstems. and 
of eomplete interceptor electronic systems, 
research on electrical globe discharges, field 
cnginceriiig. cleetronies circuit design, an I 
the technical and administrative direction 
of several major systems projects. He is the 
author of three technical articles and has 
two niajat systcnis pteuts ]>cuding. Dr. 
Mcttler was named among the 10 untstand- 
ing vouiig men of .America for 10S5 by the 
National fnninr Chamber of Commerce and 
was the recipient of the Kla Kappa Nu 
award, nation’s most outstanding vonng 
electrical engineer in 1954. He is a member 
nf a special committee of the ,\ir Force 
Scientific .Advisory Board, the institute of 
Radio FngineCTS, Sigma Xi and I'an Beta 
Fi. He has served as a special consnitant to 
the .\xsishmt Sccfetan* of Defense fm Re- 
search and Dcvchrpment. Dr. Nfcttlcr is a 
fonner member of the board of directors of 
the California Institute of 'rcchnolrrgv 
.Munini .\ssii. and a registered resident 
engineer in California. 

National Bureau of St.mdartls. S'l L. in 
addition, is coordinating studies on 
tlic eartli’s gravitational potential being 
done by Navy, .Army and Oliiu State 
Universitv for the ballistic iiiissik' pro- 
gram. Oliio State i.s compiling the re- 
search data. 

Sn. points to Project Score, a crash 
effort, as a recent illustration of its sys- 
tems engineering work, but it cinplia- 

sizes that Convair's role in the project 
was a major one. botli in conception 


and III iniplemtniaiiiiii iif the program. 

'lliere were studies at STL and Con- 
\air last siimnicr on satellite capability 
of an early .Atlas mi.ssilc. .Ml factors 
contributing to o|Jtimiim pcrforniancc 
came under consideration— propulsion, 
guidance, weights, diag-and botli Con- 
s-air and STL made estimates- -Ait Force 
and S'l'L prepared a statement for sub- 
mission to AA'ashiiigton offieials, stating 
that tile Score mission was feasible, 
and outlining over-all program coii.sider- 
ations- STL and Ballistic Mission Di- 
vision were directed to implement the 
program under maximum security. 

S'l'L was required to plan Ihe pro- 
gram— uhicb companies would be in- 
volved, nhicli would do what cliores— 
with a minimum number of people, to 
maintain close security. SIX nas re- 
quired to formalize tlic minimum per- 
foimance required, study miiilable Atlas 
missiles and their components, and 
select the missile most suitable for the 
job- Particular reference was made to 
engine test data. fri>m North Ameri- 
can's Rockctdvne IDisision. whicli liad 
liccii collected before delivery of the 
engines to Convair several months 
earlier. 

Weight Reduction 

I'ogcther with Convair, STL exam- 
ined c-ach missile clement for weight 
and pcrfonnance, and decisions were 
made on what items could be deleted 
for the mission and where special de- 
sigiv changes wcie w-.irranted for this 
single shot, lliis resulted in every 
significjnt wciglit reduction in Atlas 
10-B, the missile selected. 

STL obtained iiifonnation on the 
clniractcristics of the eominnnication 
package payload to be supplied bv the 
.Army, and technical direction for in- 
stallation of llic package was given to 

Varioii.s trajectories were studied, 
consideration was given to the requite. 
mciits for file communications package, 
satellite lifetime, mngc safety, desirable 
orbit location tnr visual sighting, and 
to meet the over-all requirements estab- 
lished hv ARP.-A. 

Guidance equations and guidance 
constants were e-alcnlatcd bv STL, with 
appropriate programcr data to fit the 
guidance system to tlic missile tor per- 
formance of tlie specific mission. Guid- 
ance trajectory was then studied and 
Conv'.iir relocated the missile guidance 
antennas to give proper look-angles as 
a result of the difference between this 
trajectory and that used for a nonnal 
-\this flight. 

Ground guidance computer constants 
were provided to Burroughs Coq). for 
incorporation at .Air Force Missile Test 
Center, although Burroughs was not 
told spccificallv what mission was in- 
volved. Guidance simulation tape was 
prepared by STL to check out the 


griiinid guulaiicv st.ition hetore launch. 
Direct guidance data readout recorder, 
was modified in .iccordanec with STL 
direction to give instant indication of 
the predicted apogee and perigee during 
rhe last portion of the powered flighl. 

For complete security, an appropriate 
but false test plan was puhlislied. It 
was then superseded at the last moment 
bv the true test plan, to which oiilv 
a limited mimbct nf persons at 
AFM'l'C had access. 

Plan to maintain sccuritv bv install 
ing a dummy nose cone to byp.iss cer- 
tain normal preflight tests and to pro- 
vide specific range safety CTitctia, were 
all accomplished as part of the svstems 
engineering job. 

The fligfit produced considerable data 
valuable to tlie -Atlas missile program, 



DR. LOUIS a DUNN 


Dr. Louis G. Dunn, president of Space 
I'ecbiiulogy Laboratories, received the B.S. 
and M.S. degrees in mechanical engineering 
and Fh.D. in aeronautics and mathematics 
troin California Institute of Technoingv 
w'hcre he was a rcsc-areh fellow*. He ic- 
iiiaincd there to hold successive jiositious as 
iiistriictor, assistant professor and associate 
professor. More tecenllv he was the direc- 
tor of let Propulsion Laboratory at Cali- 
fornia Institute of Technology. He was 
vice ^ircsident and director of the Guided 
Missile Research Division of Raino-M'ool. 
Bridge Corp. from inception of that division. 
Dr. Diiiiii has had 22 vears experience in 
aerodynamics, structures, jet propulsion and 
guided missile research. He is the author of 
mmieroiis techiiical payicrs and co-autliur of 
"-Airplane Design and Structirrcs." He is a 
fellow of the Institute of the .\croiiautieal 
Sciences, the .American Rocket Society and 
ineinbeT of Sigma Xi. He was the recipient 
of the Presidential Medal of Merit for his 
work on torpedoes during World Wat II 
and. recently of the Patriotic Civilian Service 
-Award for the reseatcfi and development 
work carried on by Jet Propulsion Laboia- 
torv for the Department of the .Army. 
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LARGE CAPACITY FILES / RAPID RANDOM ACCESS / EFFICIENT ROUTINE PROCESSING 


A system with complete files, complete data and complete 
processing ... to handle all operations. 

It’s a proven fact . . . that of the total work necessa r y 
to put a missile into the air, a staggering 90% is pri- 
marily logistical and involves the control of many 
individual maintenance parts. This figure becomes 
compounded as the number of inactive, but ready-to- 
fire missiles increases . . . and keeping track of their 
individual needs becomes a herculean task. 

It is clear that an efficient system of organizing, filing 
and searching great masses of data at high speeds, and 
at realistic costs is necessary. The Magnaoox Company 
answers the need for “discrete” unit data record hand- 
lingfor both government and industry withMognocord. 
You are intited to intesliaale and make use of these new ledi- 
niques . . . writs today for illustrated brochure. 



DATA HANDLING EQUIPMENT BY 
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according to l)i. h. B. Doll, S TL ^icc- 
prcsidciit and assistant director of Sss- 
Ic'ins Miiginccring Division. 

The ts'pc of tcclinical work performed 
b\- S TL's Cunipntcr and Data Reduc- 
tion Center in connection w ith tltc .\it 
I'orcc hniiit probes illnstratcs tilt ini- 
pothmcc of tills actisit), nliicii lias a 
status tqunaknt to a dnision. 

Tlio center did coni|niling on bigli 
s|)ced digital units to assi.st in the gen- 
eral anali.sis and prcliiiiiiiari design of 
llie lunar probe veliick— tlic tlircc stages 
plus tlic payload stage and tlic instru- 
mentation. It also computed the path 
the l ehiclc would have to travel to reach 
the vicinitv of the moon, lliis resulted 
in forniulation of a nominal trajectors. 
Tracking stations used this to begin 
tracking the missile in flight. Obsena- 
lioiis obtained alloned dcteiinination of 
actual trajcctorv. Corrections were fed 
into the S'Tl. computer at Inglewood to 
detcrinioe a new predicted trajcctor. 
This new information was fed to the 
tracking stations tci tell thein where to 
1onk. Stations in turn fed the observed 
trajectory hack to S TL, which recom- 
puted. and new trajectory data again was 
sent out to advanced stations. 'This 
process was repeated in a dosed loop 
svstcni. with the trajectory estimates be- 
coming tighter and tighter for a final 
detennination of the path. 

luinibet of new techniques ate be- 
ing pushed at the Computer and f)abi 
Reduction Center in cnnncctioii vvitli 
work for BMD. Ilicy include: 

• Studies of near-earth satellite orbits to 
eleterminc trajectories more accurately, 
provide better lifetime data for the 
satellite. These ocar-carth orbits range 
from a few hundred miles altitude out 
to about 70,000 mi. and include orbits 
sofficientiv low that tlic eartITs atnios- 
plicte and oblatene.ss present effects 
that cannot he too well predicted. S'l’t. 
IS using orbit parameters such as ecceo- 
tricitv. indiiiation and scini-niajor axis 
as the unknowns, rather tlian the posi- 
tion and velocity of the satellite, tor a 
method of tracking. 

• Investigation of mimerical techniques 
111 connection with inter|)l.iiietarv probe 
studies. S'TL naiits to coiiiparc several 
iiietiiods of coinputing interplancT.iiy 
trajectories to dctcnninc which is tlie 
quickest aiul most accurate. In effect, 
this is a coinptoniise |3tocednre to get 
leal-timc eapabilitv. Two or three ap- 
proaches are being used in this studs . 

• Program for discemnicnt between 
signal and nni.se in radio recL‘|ition from 
distances up tn millions of miles. Both 
tcfincmeiit of equipment and new 
mathematical tccliniqncs of information 
Ibcon' ate involved, 'lliis will include 
setting up foninila.s to be applied to the 
input data to extract meaningful infot- 
iiiation from the noise tcccived. Studies 
arc both theoretical and cxpetimental. 
\I.ntheniatic.il methods Iiavc been for- 







handle largest jetliners 


American, United, TWA, Continental ond Braniff oil use 
these new 'PAYMOVER' towing tractors for the ground 
handling of the largest commercial jet aircraft. 


The Frank G. Hough Co. is the 
only manufacturer to successful- 
ly design, produce and deliver 
towing equipment ( in the 22,500 
to 35,000-ib. drawbar effort class) 
to all these leatilng airlines. 

Models T-225S, T-245S, 
T-300S and T-350S are designed 
specifically to handle big planes 
with speed and safety under nor- 
mal conditions. They feature 4- 
wheel drive, 4-wheei steering and 
4-speed full-reversing constant 
mesh power-shift transmissions 
with torque converter drive ... a 
combination of power, traction 
and maneuverability for years 
of up-to-date towing service. 

The unique power-assisted 
steering system on ‘paymoves’ 
tractors insures maximum ma- 
neuverability for safe, fast and 


accurate spotting of any aircraft. 
It provides the operator with a 
choice of front-wheel steering, 
rear-wheel steering or four-wheel 
steer. The latter permits diago- 
nal “crabbing” movements of the 
tractor either right or left. 

There are other ‘paymover’ 
towing tractors (2,500 to 45,000 
pound drawbar effort) for tow- 
ing, pushing and other prime 
mover work at airports, truck 
and railroad terminals, and in- 
dustrial yards. Complete details 
and specifications will be sup- 
plied at your request. Fill in 
and return the coupon below. 

HOUGH 
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imiliitcd and equipment lias been de'- 
signed by STL’s Klecttonics Laboratfin 
around tlicsc mathematical methods, to 
distinguish more cSectii'ch' between sig- 
nal and noise. Sl'L nnnts to ensure 
better resolution of data than has lietn 
obtained from earlier probe shots- Digi- 
tal filtering formulas ate being investi- 
gated to improve data proccssing. 

• Proposals to Air Force to perform 
nork in the field of celestial mechanics, 
partial differential equations, transfer 
fnnetion svnthesis, and optimization of 
trajectories with respect to pasload. 
This work is motiiatM bv specific con- 
siderations which aiteadv have shown 
up in ballistic missile and iiiterplanetatv 
probe problems. 

• Matliematical researdi in infonna- 
tion-theory and data-liandling to im- 
pros’c techniques for anahzing missile 
flight test data. Ibis is based on infor- 
mation from routine ICBM flights. 
One of the toughest problems lias been 
e:<tr.ipolation in blackouts of tele- 
metered data. STL is tn ing to get opti- 
inuin prediction formulas with whicb 
to fill these gaps. 

• Digital com]>utcr jxograrn to allow 
simulation of a fairh general class of 
computers. 'I'liis would allow STL to 
evaluate new designs for digital com- 
puters. In effect, STL’s approach in- 
volves mathematical conversion of its 
general purpose computer (IBM 70-f) 
into the proposed design. 


• Computer program to permit op- 
timization of missile svstcin design. 
Claim is that there is still an element 
of guesswork in selecting the best values 
of iiaranietets that go into missile dc- 
sign-for example, staging, weight, and 
nic-chaiiica! factors such as shdl thick- 
ness. S I'L's aim is to design a compu- 
tational method that will permit the 
computer to select the optimum values 
of the system variables. 

Computer and Data Reduction Cen- 
ter is headed bv Dr. K. BInni. It has 
more than 100 technical staff members 
nhn have sciences or engineering de- 
grees. 

.-\botit i; to 20 hold doctorates 
in mathematics and phvsies. 

The charge that STL is staffed with 
many “long-haired," im|)r.ictical scien- 
tists, is unfounded, STL's President 
Dr. Louis G. Dunn declares emphati- 
cally. lie says that the company's tech- 
nical staff members, in the main, have 
been “througb the mill,” and have had 
extensive experience with hardware. 
But Dunn does not de-cmpiiasizc the 
value of the theoretical contribution. 

"We have used some verv outstand- 
ing scientific talent— pure physicists and 
matbematicians— because maiiv of the 
problems not onlv- can use.' but re- 
quire. these means." he said. An ex- 
ample of “long-hair" contribution, he 
said, arc the hit-point equations devel- 
oped for the 6 f. guid.ince svstem. 


which were carried over to Titan ICBM. 

"As we move into the general area 
of space, vve will have to relv more 
heavily on these phvsicists and mathe- 
maticians ... as we mov-c down the 
time-scale the theoretician will take on 
more emphasis than he has in the 
past," Dimn predicts. He points to the 
frec-bodv problem; "\\'c will have to 
take into account the gravitational field 
of the whole solar system. \\’e must 
first establish a mathematical model, 
then formulate the mathematical prob- 
Icin, put it on a com|>utcr and grind 
out the flight path." Tliis is a simple 
example, hut the mathematical formu- 
lation is not simple, Dunn emphasizes, 
lie also stresses the interplav of theo- 
retical and practical aspects; ".^s you 
move aw-av' from the ideal system, vou 
must understand what the practical 
considerations will he." 

One big area of development in the 
future will be communication and com- 
munication techniques, Dunn predicts. 
Kffccts that outer space lias on radio 
communication now used is prettv 
much an unknown, he said- Within 
the ne.xt five years, biggest contribution 
will come in the field of decrc“asing 
weight and boosting equipment life. 
"Solid-state physics will plav an iin- 
porhint jxirt in the solution of some 
of these problems. No breakthroughs 
arc rcqiiired-jnst straightforward, sound 
engineering," Dmin believes. 

"Solid propellants have been over- 
plaved in space appliaitions," be said. 
"I don't say they won't find a place, 
but some of our present liigli-cnergv 

a cllants will be deveIo])cd to a prac- 
iisable state for space applications, 
patlicuiarly for second and third stages." 
Fluorine and lirpiid hvdrogen will be 
practical to use, but Dnnn would not 

One of the important natioiul con- 
siderations, Dunn believes, is the need 
for a heavily-sustained, long-range re- 
search and development effort in the 
space field, not an effort that is turned 
on and off, so that work can lie pushed 
now on some of the problems that will 
have to be met five years from now. 

"M'c should have' our own national 
program and should not be unduly di- 
verted bv every statement that comes 
out of the Russian press,” Dunn said. 
"There arc maiiv space missions today 
that require attention. W'c must recog- 
nize that the Russians have an inherent 
basic competence and we can't bc.it 
them in every mission. Performance 
over a long period of time should be 
the measure of what we arc doing. M e 
can’t he judged on a blow-by-blow basis. 
This doesn’t mean we can’t change, hut 
we must consider these changes on a 
careful basis." 
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Cutler-Hammer “Firsts”' 


. . . Tested, Proved, 

for Aircraft, Missiles, Communications, 
Electronics 


THREE COMPLETE LINES OF 
DEPENOABLE SWITCHES AND RELAYS 


New Miniature Toggle Switches . . , 

Extremely compact ... Meet the 
most exacting requirements of the 
military and electronic industry . . , 
Perfect for aircraft recognition sys- 
tems, communications, and electronic 
instruments . . . Positive make and 
lireak— toggle works directly on mova- 
ble contact member . . . Wiping ac- 
tion insures good dry circuit contact 
. . . Positive detent tor better oper- 
ator “feel" , . . Molded body has high 
arc tracking resistance, good recov- 
ery voltage , . . Available in 2 and 3 
position, single and double pole con- 
struction, maintained or momentary 
action- Wriie to Dept. L3S6. 


New Positive Action Switches . . . 

First to meet military specifications 
Mil S-8834 . , . New lever, body and 
terminal seals provide absolute envi- 
ronment-proof operation . . . Direct 
toggle-to-eontact mechanism guaran- 
tees positive make and break action 
, . . Wiping action insures good dry 
circuit contact . . . Positive detent 
prevents teasing. ..Improved termi- 
nal clearance. . . Available in one, 
two, and four pole construction; sin- 
gle and double throw; with maintained 
or momentary action . . . Unlimited 
circuit arrangements . . -With or with- 
out lever lock. 

ITnVf for Publicalion EA168-L286. 


New Hermetically Sealed Relays . . , 

Serve the widening demands of the 
aircraft and missile industries . . . 
Hermetically sealed for environment- 
proof dependability . . . Designed for 
high ambient temperature, shock, 
and vibration service . . . Fused chip- 
proof glass covering offers great di- 
electric strength with maximum 
recovery voltage. . . Meet the require- 
ments of Mil R-6106B . . . Available 
in Class k or B forms . . . 25- to 300- 
ampere capacity . . . Single- and three- 
pole, with or without auxiliary con- 
tacts . . . 28-volt D-c or 115/200-volt 
A-c service. 

Write for Puhlkation EKMO USo. 
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CUXLER-HAMN/IER 

Cullei-Hoimner Isc., Milwgiikte. Wis. • Hoiu'm.- Airborne Inslrumanls Isbsrotery. • MMarr, Cutler-Hommer Inlernalionol, C, A. 
iitKitiii.'Caiiidlin Culler-Hsmirer, ltd.; Cullcr.Hairmet Ueiicana, S. A.; Inleiconlinental Eleclionics Corporation. 
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CAPABILITIES FOR DEFENSE 



Why Westinghouse designs advanced 
propulsion systems more rapidly, 
meets all requirements on time 




Westinghouse 


AVIATION GAS TURBINE DIVISION 
ELECTRONICS DIVISION 
AIRCRAFT EQUIPMENT DEPARTMENT 
ORDNANCE DEPARTMENT 

u CAN BE SURE ... rpiTi Westinghouse 





Air-Transported Martin Titan ICBM Assembled, 
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Fired at Missile Test Center 


MISSILE ENGINEERING 


Martin Co. technicians secure tlie 37-{t. Titan second stage to its tiaiistiaincr (left). -At right, the second stage, still shrouded, is backed 
into the upper end of a gantry crane lowered to a horiaontal position. Missile is pulled into the gantry by chains. 


Completed Titan stfl! has handling slings installed (left). Missile's first stage is frosted by liquid oxygen (center), 
attached; note |A1'0 bottles which pushed dummy second stage ahead on early tests. Missile is fired at right. 
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Umbilical cords are 
«9 




Atlas Crouiid Support Equipment, Purl 11; 

Integrated Support Expedites Launching 


By Richard Sweeney 

(Tills is (Ilf sciwicl <>l hvo .iKides mi 
Alhs ICBM iscjjxiii ssstem ground siipporf 
^uijiinciif. The ffrsi article apjwmcd in last 

San Diego— Hiiiulling equipment is an 
essential part of Atlas ICBM groninl 
support equipment, and tlie transpot- 
t.ition fr.iilct is a key element. 

Identified primarily as a transporta- 
tion rehicle, this unit also scr\cs as a 
support tool in missile final assembly 
and as a bench on wbieb functional s\-s- 
terns of the missile ate accessible for 
test, inspection and replacement. WTiile 
the missile is on the trailer, it cun go 
through a systems checkout c-cccpt for 
the svarht-ad. 

Atlas. com|)lcle except for rc-enttv 
> chicle, is hoisted alsoard the trailer by 
overhead crane in the factors and stays 
aboard the trailer until erected. This 
is true at both 65-1 and fi>-2 complexes 
at Vandenberg ,M'B, Ciilif. 

M’bilc on the trailer, the booster pro- 
jnilsion system and assoeiuted hardssurc 
sshich drops asvay ss-ith the booster at 
booster burnout can be removed to al- 
low niaintcn.ince on the missile proper 
or the booster as a section. Ihc trailer, 
after carrving the missile from the fac- 
tory to launching base, also ser\es as 
the missile's storage ctadle, 

\Micn the missile is to be erected, 
the trailer is hacked up to the service 
ton er, and here the steerable rear wheels 
help in aligning the trailer with the 
tower. 

T «'0 cables, whieh arc attached to 
e winch well up on the service touer. 
arc hooked to the front of the .^tlas 
trailer and the missile and trailer as a 
unit arc pulled up to erect the missilc, 


In erection, the trailer serses as a sup- 
port for the missile, .\fter etection it 
is lowered and taken anas . 

When an -Mias is erected at the Vaii- 
dciibcrg 65-2 conrplex with the nesv 
luhnlar structure erector and nose 
clamp, the transportation trailer is not 
used during the missile lift. Instead, 
the truss strncturc of the missile itself, 
plus the inherent stiffness of the ptes- 
snriacd missile shell, provides sufficient 
structural rigiditv. 

Pivot Point 

Before etection, the launcher is 
rotated *30 deg. for attachment to the 
niissilc-trailcr. .As the launcher is con- 
nected to the missile, the trailer also is 
connected to a common pivot point 
with the launcher by the erector. Tliis 
leaves llie nii.ssile, trailer and humcliet 
free to rotate about a common pivot 
point as one structural unit during 
CTCction. Control of the operation is 
maintained through a handle mounted 
on the launcher. 

Due to the nature of the missile's 
structure, environmental conditions 
created in launching, and the mctliod 
by vvhich .Atlas is erected, design cri- 
teria for the launcher were stringent. 

'The launcher is built primarily of 
large steel tubes. Main missile support 
system consists of two arms with pin 
ends vvhich fit into sockets on the mis- 
sile and bottom solidly. To bold the 
missile vertical, two support arms arc 
located in a plane perpendicular to the 
hold-down arms, and these serve to 
hold the nvissilc within one degree of 
vertical only as is requited to keep 
stresses low on the missile, rather than 
as a condition imposed by alignnrcnt 
necessary for launch. 


Ifold-dovni arms arc kept from mov- 
ing by pneumatic cylinders, operating 
at 8,000 psi. which resist thrust of the 
rocket engines at first. .An orifice-con- 
trolled blowdown svstem allows the 
amis to move smoothly when the 
rocket starts to lift off. 

Basic operation of the hold-down 
anns has the missile fltmlv lield down 
as booster and sustaincr engines arc 
lighted off. As all three thmst chambers 
teach rated takeoff thrust, blowdown is 
initiated allowing the missile to rise 
graduallv a few- inches off the pad. after 
vvhich the arms snap free and the niis- 

Critical aspects of the launching 
svstem caused Convair to design an 
elaborate svstein for testing the blow- 
down svstem. Combination of the hold- 
down arms and su|5pott arms is the total 
fmir-])oint suspension svstem of the 
missile on the laimchcr. 

I'Or a normal, no-vvind or slight-wind 
launcli. flames from the engine cxiiaust 
do not ini|)iiige on tire kmnclicr struc- 
ture and or attendant equipment such 
as lines .and pipes. However, should a 
missile be launched in a wind, its drift 
during the first few feet of rise cause 
the exhaust to strike parts of the 
launcher. Temperatures can reach sev- 
eral thousand degrees I'ahrcnheit. 

In ease of impingement. Convair ha\ 
designed the launcher and associated 
equipment to be able to resist the 
flame temperatures for a few se-coiids 
bv inherent component and part de- 
sign. The designers also have used 
shielding to protect various parts and 
components. 

Gtoiiivd connections to the mi.ssilc- 
thc umhilic.ils. pncunvatic and livdrau- 
lic connections as well as pto])cllant 
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loading lines— arc mounted on the 
launcher and automatically discomieci 

•Anotlicr function the launelier must 
fulfill is vveigliing the missile to ascer- 
tain that proper propellant loading has 
been accomplished. In the current 
launcher for -Atlas, seven strain-gage 
Ivpe units arc used. They are the only 
connection between the launcher 
structure and the supporting stnrcture. 
since trunnion pins used in erection are 
removed. 

The weighing svstem is capable of 
weighing the total missile within .V,f. 
at gross weight, vvhich approximates 
250,000 lb. at l.umch. Reqnirenitut for 
dose wci|ht determination is due to the 
ncccssitv for close as possible control 
over the ainmmt of propellant aboard 
when the missile takes off. in view of 
the large effect on range if fuel remains 
imcxpeivdcd at burnout. 

.An additional part of the handling 
equipment, in the research and devel- 
opment phase of flight test, is the 
service tower, which is part of the 
launch and service building. TIvis tower 
li.is platfomvs at various levels for ac- 
complishing work on the missile prior 
to launch, as well as sening as the 
support structure to vvhich erecting ca- 
bles arc attached. .Also, the tower is a 
support for raising the re-entry vehicle 
for installation atop the missile prior 
to fiighf- 

Prelauneh Procedure 

Prclannch activities on the missilr are 
a part of the service tower’s function. 
It is not intended as an environmental 
protection for the missile, i.e.. holding 
it against high winds, etc. In fact, in 
high winds, tire tower itself is secured 
to the ground by cables. 

AA'Iien work involv-ing the tower is 
completed, the unit is drawn hack on 
to a movable platform vvhicli rolls away 
from the pad. For missile erection, 
lips on the various work platforms are 
drawn np to allow the missile to enter. 
Tliey also draw up for tower removal. 

Strategic Air Command has an over- 
all maintenance concept into which 
missiles and aircraft arc fitted, and .Atlas 
is no exception. Maintenance of the 
long-range missile is set up to fit within 
the SAC concept, five effort being 
broken down according to function, 
level of skill, time and facilities re- 
quired, as is other SAC maintenance 
work. 

AA'ork on Atlas requires few special 
tools. Closest is the transportation 
trailer vvhich serves as the missile’s 
cradle at all times wlicn the missile is 
not erected. 

Maintenance is divided somewhat ai- 
bilrarily. Pad maintenance is a time- 
sensitive nature. i.c„ if it can be done 
in a few minutes, and is a matter of a 
plug-in or unplug, it is done on the 
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We promise you will receive a reply within one week! 


NEW OPENINGS 
AT HUGHES 
RESEARCH & 
DEVELOPMENT 
LABORATORIES 


Hughes has several hundred openings for 
engineeers and physicists whose training 
and experience are applicable to the re- 
search, development, design and testing of 
airborne electronic equipment for use in 
supersonic military aircraft; in solid state 
physics, nuclear electronics, industrial dy- 
namics, and related areas. 

Use of the following form will, we hope, 
reduce to a minimum the inconvenience of 
submitting an employment Inquiry, yet will 
still permit us to give you a reasonably defi- 
nitive reply. 


Please airmail to: T 

Mr, Robert A, Martin, Supervisor, Scientific Employment j HUGHES 

Hughes Research and Development Laboratories | 

Culver City 41, California I 





City 

Zone 

State 


I am interested in one of the following types of assignment: 

RESEARCH □ PRODUCT E.S'GINEEBINC I I SYSTEMS 

DEVELOPMENT 

ve had professional experience in the following specific areas: 

CIRCUIT ANALYSIS I I I I 

AND DESIGN | | STRESS A.S'ALYSIS I I R-K CIRCUITS 

I I INDUSTRIAL DYNAMICS I 1 RELIABILITY 

□ I I ATOMIC AND/OR SOI 

MATERIALS I I STATE PHYSICS 

I I SYSTEMS ANALYSIS I I INSTRUMENTATION 

I have had a total of years of experience. 


DIGITAL COMPUTERS 
GUIDANCE DEVICES 
MICROWAVES 
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pad. TiuK' iilliittcd is tlic ruling fuctoi 
litre. niHitr tluin sinipliciti or iiitric.ia 
or imprirtiUicc of tlic o|3tTatioii in- 
lohfd. Other fiictors deliiiciiting pad 
miimtennncc time limits lire cmcrgencs 
wiir plmis, status of Isickup missiles iind 
time iitecied to rtpliice the missile. 

For work rcquiriiii mote than the 
pud time allotted, tlic missile is taken 
down ,ind returned to tlie Squadron 
Maintenance Area, «ith the missile 
again im its transiicnhition trailer. In 
tills area, the missile can be worked on 
as a unit, or the booster section can be 
taken off and worked on separately. 
The tank-siistaincr engine .section also 
tan be worked on. 

Tipe and mount of work which can 
lie accomplished in tlie Squadron Main- 
tenance .-\rea will ]>c a fimction of It-arn- 
ing cimc for SAC, That is. SAC will 
do as imidi in the squadron area as it 
finds it can do, according to its limits 
of skilled personnel, asailabiliti'. etc. 

Maintenance work on tlic pad will 
not nccc.ssarili require skilled personnel. 
In the SqiLidron MainteTiancc .^rea 
hovveicT. work up to and including 
sheet metal actisitie's may l>c acconi- 
])lished, and it is anticipated that areas 
will l)c equipped witli liigh pressiire 
and liigli flow rate heiiclics for hy- 
draulics. pneumatics and fuel systems. 
Tools will be mosth’ com cntional hand 
and prjwcr equipments. 


Nitrogen Substituted 


Since ballistic missilery is closely iii- 
sols'cd with iiigli leak gases, such as 
liclium, nitrogen is substituted in tlie 
squadron maintenance area for tlic work 
iiivolscd. 

.\n(itlicr limit on inaiiitcnancc will 
be S.-kC cxpcrit'ncc and cap.ibilits’ in 
maintaining liquid nxsgen compati- 
bility. wliich essciitialli' is only super- 
dean liousekccping wliicli is necessary 
for close tolerance salscs through wliich 


sygeii 


s. ,\]so, 1. 




is known for its liighly 
when it touches inipuritie’s. In addition, 
large \al\es which witlistand high pres- 
snre.s and must open in microseconds 
to allow flows ii|) to thousands of 
pounds per second also requite lionse- 
keepiag of a 'cr\' high order while they 
arc being worked on or reinstalled after 


I.arge'sf item in tbc maintenance area 
proliablv will be test equipment— the 
complex of gear which is required to 
ascertain what is wrong, then dicck to 
make sure tlic malfunction is fixed- 
Facilitics iiivolicd in Atlas ground 
support equipment arc designed basi- 
cally around a fixed-hpe operation, with 
a number of dependent variables. These 
fluctuate according to how “liard" the 
site is, also according to its location 
and the type of terrain. 

■An example of lariation in fadlitics 


AIRBORNE SPECIAL ACTUATOR 
POWERS TRIM SYSTEM 



Because of its function— operation 
of a primary flight control on 
Boeing's 707 — this Airborne 
ROTORAC large special actuator 
must provide the utmost reliabil- 
ity under almost continuous ofT- 
on-reverse type operation. And 
its response must be quick, even 
though maximum torque and 
acceleration arc limited by spec- 
ification — to avoid inadvertent 
struclural overloads. 

To control lorque, Airborne de- 
veloped a special friction clutch 
which limits output to ISOO in.- 
Ib- maximum and yet will transmit 
1200 in. -lb. under any condilion. 
Controlled accelerations were 
achieved by balancing the inertia 
characteristics of all rotating parts 


and of the external load against 
the carefully tailored perform- 
ances of the motor and servo 
clutches. Result: smooth acceler- 
ation from 0 to ISO rpm in 0.4 
second and shock-free reversal in 
1.0 second, both at full load. 

Airborne offers you engineering 
of this caliber to meet needs for 
almost any special rotary or linear 
electromechanical actuator— large 
or small. And where requirements 

of modular-type actuators, devel- 
oped by Airborne to simplify de- 
sign and specification. Just give 
us the facts on your application 
and we will be happy to make a 
proposal. Contact any of our offi- 
ces for further information. 



Engineered Equipment for Aircraft and Industry 

AIRBORNE ACCESSORIES CORPORATION 

HILLSIDE 5, NEW JERSEY • Offices In Los Angeles and Dallas 
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Tapco develops test-proved 




Titanium rocket 

with guaranteed tensile 



motor case 

strength/weight ratio of 960,000 



New. advanced type, solid-fuel propellants 
. . . plus the need to achieve maximuin 
range . . . demand an entirely new look at 
tensile strength/weight ratios in missile 
components. For example, designers can no 
longer tolerate rocket cases whose inert mass 
approximates 20% of total unit weight. 
Today's goal: hold rocket-ease weight to 
less than 10% of propellant weight. 

To achieve this goal, tensile strength/weight 
ratios of close to 1,000,000 are required in 
the rocket case. In this range, welded 
heat-treated steels develop severe 
embrittlement and high notch sensitivity 
when subjected to rocket case hoop stresses 
— largely ruling out their use. Titanium 
overcomes these disadvantages, plus 
giving a weight saving of 25% to 38% 
over the best competitive steels! 

Extensive development work and testing 
by the Tapco Group of Thompson Ramo 
Wooldridge has conclusively proved MaUory- 
Sharon 6A1-4V titanium alloy to be the 
most suitable material for this application 
(see charts at left). It provides the necessary 
strength and ductility without embrittlement 
or distortion. It can be readily welded 
and age hardened to give the welded 
strength/weight levels required. In view of 
titanium’s outstanding advantages and 
continuous reductions in cost, any price 
difference becomes insignificant. 

Thompson's excellent experience with 
MST 6A1-4V titanium alloy enables this 
leading component parts producer to 
guarantee performance and strength ratios 
of its titanium rocket motor cases ... in 
sizes up to 60” diameters, 20-ft. lengths. 




MALLORY ^ SHARON 


Here's important proof of titanium’s 
growing advantages in m i ssile applications 
. . . and of Mallory-Sharon’s ability to 
furnish material to meet the most exacting 
quality specifications. For technical 
information or application assistance 
write to: Aircraft & Missile 
Development Dept., Mallory-Sharon 
Metals Corporation, Niles, Ohio. 



OPEN COUPLINGS 

9£ST 

iy 

resT 

From the engineers who design today's 


vice them, Roylyn aircraft products are 
well-known and well-liked, Hordly a plane 
flies today without these products which 

safisi 

hove been proven in flight . . . and are 
preferred for ground servicing. 

FROM THE GROUND UP , , . these Roylyn 
aircraft products provide the "Best con- 
nections in the world ... or, outer space". 


• Alk-START OUCT and COUPIINOS 

• FUELINO COUPLING VALVES 

• OXYGEN VALVES 

• FILLER-UNIT ASSEMBLIES- Cant, 


• OIIIPSTICXS-SUMP TOOLS 

- OPEN and SELF-SEALING COUPLINGS 

- TUBE FITTINGS 

■ LAVATORY DRAIN VALVES 

• AIR-CONDITIONING COUPLINGS and NOSE 

Writ® today lor comalele informalEcn 





design is as'.ulabic electrical power. At 
Mime sites, outside power ftoiii a com- 
mercial line may be available, hut in 
others it might not. In the areas where 
such power is not available, the facili- 
ties liesign would have to include a 
powerhouse. 

Actual design of the phvsical facili- 
ties is done bv others than Convait. 
Usuallv an architect-engineer firm has 


plumbing, all of which are specific to 
the missile .IS design criteria. Thearchi- 
tect firm works from "these figures. 

Conv.iir monitors progress of the de- 
sign to ensure that there has been 
proper interpretation of data. Convair 
also, on occasion, males ehansTs as 


tlicrc is no deviation from approved 
plans, mile a certain amount of lee- 
way normallv is allowed in construction 


elwelUngs, there is no r 
Icevvav in the design of h 
' •’••• . This comes un 


shape, dimensions and location. Nature 
and function of the equipment is such 


Most prominent part of tire Atlas fa- 
cilities, outside of the hlocUionse itself, 
is tiie lamicii and service building, which 
also has several other names. This is 
structure from wliich the .Atlas is 


,!tc of the launcii 
and service bniiding is the long ramp 
110 which Afias is pushed on its trailer 
to be attached to the laimclicr. Nor- 
mallv, onlva small portion of this build- 


..._;t duct awav Atlas exhaust at igni- 
tion and launch to protect the rest of 
the bniiding. AAliilc the missHc might 
well have been launched from a flat 


itallcd io the building info siicli a 

Structural design of tlic launch and 
iCTvice building is critical, .since loads 
ire involved. These include weight of 
the loaded missile as wcli as the missile 
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ONE OF LEONARD’S 
NUMEROUS DEVELOPMENTS FOR 
MISSILE APPLICATIONS 


OUTLET PRESSURE RANGE FROM 




Wallace 0. Leonard, Inc. 


Please discuss your 
requirements with 
our engineers 




vr 
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From rr’i/'iiorkf/ vitcleor ijciirro/ors 
far orctni, arrtic uiid iritilfnieae 
Htotioim — or sutrllitcs and 
spurt' spHfrmx — lo portubU poitrr 
rriirtor systeiiis tncrtiiip the 
lurtje-st'tde requirrmeuts of 
viilititry iiiHttilhilious, the prottuets 
Ilf ^^ur^tlds Jtec'pear iiueU'iir 
tlrrrlopiiifiit protjrtiui (^)r now 
mukimj ueirs...l)ceelopeit uudrr 
the riirection of the AKC, 
the pitil-siec/l ^-poifiHl Murtht 
H\AI‘ III Ihcriiio-elcclric 
grtirrtitor wits TreeiUty si'mjtrit out 
fur romiiifiidutioii hy the seieiitijic 
eommiwity^ Meaiiu'hilc, Mtiritti 
is id ft'ork on u portnhle 
nueU'ur power pltnd, desiijurd for 
truimpoi t hy uir,to pi-oeide 
power find heat for tin 
Air Force instiillution at 
Sundance^ Wyontiny. 
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of 2Vjc ilnrtiu Cniii/inny 


«'liile it thrusts just prior to humcli. 
Personnel protective enviroiiinciit must 
l>e provided. 

Otlier elements in the building in- 
clude storage rooms for gases such as 
helium, various equipment and plunib- 
iiig involved, oxidizer or fuels and the 
vaTving and power supplv' from which 
the missile is fueled. .\lso contained in 
this building are some of the pumps 
which move the fuel and oxidizer from 
their respective storage tanks into the 
missile before launch. 

Karlv' iivstallations had the fuel 
buried some distance from the missile 
while tlio oxidizer was in the building. 
Although the units used at Cape Ca- 
naveral were outfitted accotdin| to the 
research and development mission, i.e., 
highest safetv' possible, thc65-l complex 
at A'andcnlscig .AI'B is largely similar. 

At launch complex 65-1 the oxidizer 
tank is housed with onlv a small section 
.showing through an open door. How- 
ever. all the plumbing and pumps as- 
sociated with getting the oxidizer from 
its tank into the missile are well witliin 
the protected area of the structure. 
This same is true for the fuel, although 
tlic fuel tank itself is buried just out- 
side tlic pad area. 

On the 65-2 complex, both the oxi- 
dizer and fuel tanks will be within tlie 
building proper, except for small por- 
tions vvhicli may extend a few inches 
beyond tlie Structure limit itself. How- 
ever, all piping and associated plumbing 
will he within the structure and vvcfl 
protected during missile launch. 

h'or both tlic 65-1 and 65-2 tvpe com- 
plexes. present plans call for three 
launch pads per control center. In a 
silo operation, the three-from-onc raUo 
would again prevail. 

This would, of course, be changed if 
.1 complete unitary philosophy were cm- 
ploycd- 

Iii designing a complete Atlas opera- 
tional site, facilities are predicated on ii 
per squadron basis, in which a squadron 
is considered the basic operational unit 
and the required luunbct of launch com- 
plexes is provided for the squadron to 
get its eomplemenl of missiles away in 
time in case of war. How many launch 
complexes arc used bv a squadron has 
never been officially revealed hut it 
could be estimated from the numlxrf 
of missiles which rcportedlv have been 
•icknowlcdgcd as strengtli level of a 

squadron. 

hieure most commonly used is 10 
inissiTcs per squadron. Under the pres- 
ent operational concept, this most prob- 
ably would mean tliat there would be 
three launch complexes per squadton, 
J his way there could be up to nine mis- 
siles on pads available for launch, with 
one missile cither in maintenance Or 
standby, 'Ihe time allotted for getting 
missiles away will be very short, indi- 
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eating tliat all that probiibls will fl\ arc 
those on tire pari and ready to go. 

Under good eonditions, two out of 
three missiles available at each launch 
complex should be able to fly. Op- 
timum condition, of course, would be 
that all nine emplaced missile-s are able 
and ready to fly- It is doubtful the 10th 
missile svould eser be able to be 
launched, since ICBM launch com- 
plexes would be. of course, the prime 
target of enemy ICBMs. Krai if anti- 
niissile defenses, sshen the)' become 
available, w ill be used at ICBM laiineli 
bases, officials sas it is still problemat- 
ical svlietlier the site could mount and 
fire more mi.ssiie.s after the initial 
launch. 

Water is supplied from a tank farm 
to the launch .scnicc Intilding to cool 
the flame deflector during engine runs. 

central piiinping and snpptv sistcni 
is proiided for all three launch'scrsice 
binidings peT complex. 

W'atcr is siipijlietl to the huinch/ 
.seiricc building for other reasons, such 
as ill case of a fuel or oxidizer spillage. 
In this ease, the standard procedure is 
to water down the entire facilits'. Ad- 
ditionalh, substantial amounts of water 
must be asailable in case of fire, either 
in the missile before launch, nr shmtlcl 
a malfunction occur during laiinch- 

Also handled in the building is elec- 
trical power distribution. Controllexl 
from the blockhouse, this power is used 
in fueling the missile, and petfotiniiig 
the checkouts. Outside power is con- 
nected directly to the missile, prior to 
eliangenvcr to missile power, hi' urn- 
hilical cords which run from the 
launclier frame itself to the missile. 

Kor niudi of the prelauiich actis'itv, 
the pum|)h«usc and ])owerhonst con- 
trol center is located in the laundi/ 
service building. It is during a missile 
cmmtdowii prior to launch that control 
is shifted to tlie blockhouse. 

Thrust Absorption 

Tlie.se lauiich/scrs'icc lniildiii|s hast' 
to he constructed to absorb flic missile's 
tbni.st upssatd just prior to launch. 
Hiis calls for a sarict)- of footing con- 
figurations, flame deflectors and trans- 
verse inenibers, according to the tvpc 
of soil and emplacement of the build- 
ing itself. Usual design procedure lias 
Ik-cii to extend footings into the ground 
vertic.ilK for a distance, then to slant 
them outward. Depth is as required. 

N'ttvc center for the Atlas weapon 
ssstcin is in the control center, also 
known as the blockhouse, the lieavs' 
reinforced concrete structure which is 
closclv controlled for tcmiieratiire and 
humiditv due to the clcctiom'c equip- 
ment installed. 

Blockhouses at \'andenberg. both 
65-1 and 65-2, art sealed after a certain 
point is reached in countdown. Missile 
and launch/scrvicc monitoring during 


countdown, and ignition and tlirust 
buildup prior to lauiicli is accoinplislied 
b) a closcd-circiiit television. The same 
tvpc of closed<ircuit system is used to 
get visual checks on other aspects which 
are best cheeked thi.s wav, rather than 
Irving to use periscopes. 

Blockhouse distance from launch 
service buildings is latgelv controlled by 
two factors— safetv and line loss from 
the pad to control center. Safety can. 
to ail extent, be overcome b\- adding 
more concrete and reinforced .steel to 
the round dome of the blockhouse, 
llowcvct. line loss can be a seriou.s 
factor in this situation, since extremely 
accunitc readings arc required to en- 
sure tluit tlie missile and its svstcin 
arc being properly actuated, exercised 
and performing within tolerance limits 
prior to latmching. 

Backup Missiles 

At Vandaiberg, missile storage area 
for complexes 65-1 and -2 is sqvuidron 
maintenance area. Here, missiles arc 
kept in backup status, while being 
vvotked on in maintenance as well. 
Those missiles which currciith figure 
in operational plans, i.e . those to he 
filed or which arc being used in train- 
ing exercises prior to firing, remain on 
the pad itself. 

Under the foniitr concept of 65-1, 
the missile is left erect. M’eather pro- 
tection is furnished by the gantrv' itself, 
b)' sheet metal attachments to it. and 
bv e-anvas protective coverings. 

In complex 65-2. the missile reinaiiis 
horizontal, testing on its transporter 
tniilcr, and with tlie erector strnctiirc 
over it. Canvas or a similar material 
can he thrown over this erector struc- 
ture to furnish protection for the missile 
in this condition. 

In support of its -Atl.is program. 
Convait has set up what in civilian |5ro- 
grams would be customer sen ico, desig- 
nated product support. This has line 
status in the Convait .\stroiiautics or- 
ganization and is divided into four 
subordinate activities. Tliese arc plan- 
ning and control, service. snp))ott cen- 
ter. and liasc activation. 

Planning Divisions 

Under support planning and control 
arc divisions for planning and estimat- 
ing, task control, support data systems. 
I'unction of this gtou)) is to do the 
advanced planning and thinking rc- 
qihaxl to keep Convair's Atlas weapon 
svsteni support prugrain functioning 
adequiitelv- both in time and according 
to rcqnirenrents. 

Su|)|)ort service unit is composed of 
engineering, publications, logistics and 
docuineiitatioii. This unit takes care of 
the engineering required, much of the 
administrative effort involved in the 
support effort as well us doing most of 
the iiajier work required, plus such work 


as publications and documentation. 

Tne sujjport center unit is where 
nnicli of the actual activitv takes placc- 
I'lie supplv unit, qualitv control, manu- 
facturing control and support center 
function here. Support qualitv- control 
largely functions to ensure that vendor 
items and suhcontracting equipment 
and components meet all specifications. 
Mamifacturiiig control makes sure that 
all Com air-made jxirts. components 
and suhasseinblies meet specification in 
all areas. 

The support center also perforins 
actual manufacturing, tciiiamifactur- 
iiig. rework and other efforts required 
in production tv|x: efforts in the over- 

new activitv has been brought 
into Convair's ptodiict support pro- 
grain, in the base activation unit. 

This base activation unit functions 
under Convair's contract to see that the 
Atlas wx-.ipcm svstein is delivered to the 
Ait force and turned over to the user 
agenev read) fur operation. Here. Con- 
vair |jut its technical knowledge con- 
ccniing tlie weapon sv-stein's various 
elements to work in order to ade- 
quatclv provide the base with the re- 
quired instailafions to make the weapon 
svstnii operational. 

Field Activity 

In the carlv research and develop- 
iiicnt work on' Atlas, considerable field 
activitv was carried out by enginects. 
.As the' vvea|)cm svsteni nears operational 
status, this must be shifted to .Air 
Force S.AC |)ersonncl. These techni- 
cians have considerably different capa- 
bilities than those who were concerned 
with the resc-arcii and development ef- 
fort. .Mso. the field is large!)- new to all 
except a small group at Ballistic Mis- 
siles Division of .Air Research and De- 
velopment Command- 

As a result, the Cnniair experience 
serves to deliver to S.\C a base which 
is laid out for optimized activitv with 
the .\tlas weapon system. Under the 
base activation unit, there arc three 
divisions. 'I hc.ve are support uctivatiim. 
one unit at A'andciiherg AI'B, and base 
managers licing trained for those bases 

In setting u|) its product support 
program. Coiivair first had to develop 
the jiroper method to approach the 
problem. .After tins had been ascer- 
tained, the compaii)- realized that its 
primat)- function was as an integrating 
contnictor at the bases. 5\'hilc much 
of the work is done bv other companies, 
cither under contract to Ballistic Mis- 
siles Division Corps of Engineers, or to 
Convair, it still remains for Astronautics 
Division to make sure that evcr)tliing 
dovetails and is workable under the op- 
erational concept to be employed vvlieii 
the user agency assumes control of the 
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THERE iS ROOM FOR YOU 
IN CR05LEY S INFRARED SYSTEMS 

One of the largest and fastest growing Infrared Systems 
dcpartnicncs in the country has Supervisory and Staff 
positions available for engineers and physicists. 


Airborne Defensive Systems 
Airborne Early Warning 
AICBM Detection. 

Reconnaissance and Surveillance 
Tracking and Track-While-Scan Systi 
Passive Ranging 
Anti-submarine Warfare 

Mr. James T. Dale 


>4kco^ , 

^ Ci*osl9y 

1329-P ARLINGTON STREET CINCINNATI 25, OHIO 


Professional 

Teamwork 


In the fields of reconnaissance and 
surveillance the effective utiliza- 
tion of infrared requires the con- 
centrated effort of both scientists 
and engineers. 


At AVCO/Crosley a number of ex- 
citing developments are underway 
to extend the state-of-the art in 
practical applications of basic In- 
frared technology. Current fields 
of interest include reconnaissance 
systems, tracking devices, and 
ranging equipment. Illustrated 
above is one type of Infrared Track 
and Ranging Unit developed at 


AVCO/Crosley engineers are an- 
swering the problem of space con- 
quest through the design of sys- 
tems which include, among other 
devices, new concepts of infrared 
detection equipment. 
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TEST ■ RADOMES TO MIL-R-7705A (ASG) 


• including type n radomes • automatic recording of boresight 
error with overall system accuracy of 0.1 milliradian ( 

The elTcctiveness (if the best airborne rarfar IradiinK system can be comijletely destroyed 
by (tellection of the radar beam as it irasses through the plastic radome. Now, for the first 
time, radome manufacturers and aircraft firms installing radomes can be completely 
assured of radome quality. CTI Automatic Radome Boresight-Error Measuring System 
replaces tedious spot checking with a continuou.s recording of beam shift across radome. 

tn the system shown above, as the motor-driven holding fixture rotates the radome 
under test, the ser\’o-conlrolled null-.seeking antenna on the boom traces the position of 
the deflected radar l>eam. At the control console, which provides Bingle-point control of 
the entire system, three recorders )ilot the total magnitude and horizontal and vertical 
components of the beam deflection angle directly in milliradians. Rate of change of beam 
deflection, (visenlial to missile applications, is readily ohlainable from (he recordings. 

Additional features include automatic plotting of antenna patterns with or without 
the radome and radome transmission efficiency measurements. The system is available 
in frequencies from S through Kr iiands and infrared. 

CALIFORNIA TECHNICAL INDUSTRIES 

DIVISION OF TEXTRON INC. 

BELMONT 6, CALIFORNIA 
foremost in Aulomalic Testing 




BUSINESS FLYING 


Germans Show New Planes at Hanover 


By Edith %\'aUord 

Hanover— Lack of funds is scrcrclv 
hampering Gunnan aero club derelop- 
ment and liglitplanc design. T’his was 
the overriding iinpressian of Gennam’s 
third postwar air show lield here. 

It was emphasized further by the ap- 
|)oarance of only one new German de- 
sign out of a total of sc\ cn already seen 
at last year's Ilanorer show. This was 
the Bussaid SR 95. a t«o-scat side-by- 
.sidc low-wing lightphinc with propeller 
mounted behind the tail. 

During the show, Dornicr announced 
another version of the single-engine 


Do-27 scries, the Do-28. Basically the 
same plane, it is powered with two Ly- 
coming engines and has improved 
VTOI, and STOL chatactcristics. It 
will ho featured at this rear's Interna- 
tiona! .Lit Show at Paris in )unc. 

,\part from Domitr’s Do-27 which, 
as last year, was running a shuttle serv- 
ice for visitors from the air show to the 
Hanover I'air proper. Cennan airplanes 
displayed and flown in demonstrations 

♦ Bussard SR 95, designed hv ,\lfons 
Piltzcr of -Mfons Piitzer K. C.. Bonn, 
who also designed the Klsfer. G. Siegel 
of Gauting. an aeronautical aiginctting 


office, collaborated with Piitzer in the 
construction of the airframe of this new 
model. Two series of the Bussard art 
planned, one with a Porsche 678 1 
f>5-hp. engine, the other with a Conti- 
nental C90-I2F 95-hp. engine. I he lat- 
ter will have enough power reserve to 
enable the SR 95 to be used for glider 
towing. The aircraft has now reached 
its fli^it test stage. 

• KIcmin K1 107B. Its designers, 
Kienim-h'lugzeuge GmbH., Boblingcn 
have recently succeeded in selling one- 
in Sweden. 1'he firm considers tins first 
postwar sale to the Swedish market very 
promising, because between 1959 and 



BUSSARD SR 95 two-se-at liglitplanc has the pniiwHci mmiiitcd lichind the hiil seclioii. Aircraft has reached flight test stage- 
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As air traffic becomes heavier, pilots are busier 
with more frequent ground communications. To 
meet this growing need in traffic control, ARC 
designed the Type T-2SA 360 Channel Trans- 
mitter with the widest range of frequencies — 
more than adequate for today or years to come. 
Weighing only 7.7 pounds including shock mount- 
ing, the T-25A provides complete coverage of 360 
channels at 50 kc spacing between 1 18.00-135.95 
megacycles. It is a 6-10 watt unit (nominal 8 
watts), providing ample range for planning ap- 
proaches in congested air traffic areas. Power 


consumption of only 2.0 amperes during trans- 
mission on the 28 volt model, plus the 2.0 amps 
input to the receiver dynamotor that supplies high 
voltage. This means little added power drain on 
the electrical system. 

This transmitter is recommended for use with 
ARC’S line of tunable receivers, (R-13B and 
R-19) for a primary communication system on 
small aircraft or as a “back-up" to ARC Type 
210 Transmitter-Receiver on larger aircraft. 

Certified to CAA TSO C.37 Category A and FCC Requirements 


^ircraft 


^adio Corporation 


BOONTON, N. J. 


OMHi’Loc KccivHS • MiKitTueitto AiiTOMtTic oKtcroN moMS • couasE Dietcioas • LF etcEines AHO Loor oiiEctloe (iRoees 

UHF IHD VHf atCeiVEeS >H0 IIUNSMI’TEBS (S TO 9S0 CHUXtlSl • inEefflOHE AHPLinEIS • HIEH POWERED CUIH AUDIO AMFimEeS 
ID CHANNEl ISOUIION AMPLiriEAS • OMHIRANCE SIDKAt EtAEAATORS AKD STANDARD COURSE DHtCAtRS • 9DD 2I0D NIC SIBNAL CEHERArORS 



German Lightplane Request 


Hanovet— carman .Ministry for Kco- be about 
nomic .\ffairs is calling for a dual-pur- 
pose lightplanc capable of satisfying the 
business or private flying inaikct in Ger- 
many and which als-a would be suitable 


or eapoit. 

The Ministiy s^ilie 
ng gear suitable for ti 




and Ckr- 


ftoiu the government. Thev arc also 
finding it difficult to combine the two 
basic tequitements in one design, claim- 
ing that an ideal jilane for business or 
sport flying in Ccraiany is very different 

cigii markets. 

Experts would rather fii 
substantial business or sp 
ket at home with the develop 
simple and much cheaper n 
then tciv on the proceeds froi 




I such a design would 


1941 mote than 100 Klemm light- 
planes were sold to Sweden. 

• Miiltoplane RW3. 

• Scheili SF-23A Sperling. 

• Stark Turbulent D. 

• Piitzer Elstcr. 

• HD 156 Mowe 3-scat hi^ wing, 
cantilever monoplane, by Heini Ditf- 
mat, head of MOwe Flugzeugbau, Augs- 
burg. 

The Bussard and the Italiau-designed 
Piaggio I'’\\VP- 149D all-metal trainer 
and business flsing plane made by 
hockc-Wulf GmbH., Bremen, under 
license were the tsvo chief European 
drawing cards in this vear's outdoor ex- 
hibition at Hanover- ' 

Non-German models on display in- 
cluded: Beech F-30 Twin-Bonanza: 

Cessna 310C; Piper PA-24 Comanche 
250; Moonev Mark 20; Piaggio 
P.n6L-2: Hel'io II-391B Courier and 
the Avions Fairey (Belgium) '1'.66 T'ipsv 
Nipper powered by a HEPU Volks- 
wagen engine. 

'I’his selection of best production 
models of foreign manufacturers seemed 
tn stress the air of gloom pretailing 
among German designers displaying 
only one or two prototspes. 

Private flying in Gennanv is as vet 
a rich man's hobby or confined to a 
hanelfiil of top exerafives, rather tlian a 

port within the reach of a grow ing num- 
lier of enthusiasts. 

Owners of private planes totaled only 
GOO last year; this nu:nbct could be in- 
creased appreciably if recent repeated 
appeals for assistance in the form of a 
substantial goternment subsidv had 
done any good, say German experts. 

There is no lack of German talent or 
initiatise, but in postwar veats most de- 
sigjicrs of this type of aircraft have 
exhausted their own capital in their 
simple to get going. Thev consc- 
t|ucntlv mgattl the slowly but surely 
expanding market for foreign, chiefly 
-Viuciican, designs with envy since tliey 
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are unable to bring their own projects 
much beyond the dr.ivvitig board or 
prototype stage. 

One German designer told .Aviation 
Week to imagine what the cost of 
one single Starfiglitcr would mean if 
spent on Genuan lightplanc develop- 
ment. Lacking substantial orders, they 
can't afford to make more than one ot 
two prototypes on speculation, so that 
the few available remain fat too ex- 
pensive compared with the much more 
refined and liLxurious forcijn models. 
Most Germans who can afford planes 
either satisfy their needs in the sec- 
onel-hand market Or go as far afield as 
the U.S., Italy or the U-K. to purchase 
them straight from tlic factory. 

German aero clubs are suffering much 
the same fate from lack of funds de- 
spite the good job they ate doing with 
the limited capital available and at- 
tracting the youngsters who ate Ger- 
many's badly needed future aeronauti- 
cal engineers and pilots. 

The static exhibition was smaller this 
year, numbering onlv about 110 aero- 
nautical instrument and accessore mak- 
ers compircd with approximately 160 
last year, but featured bigger and more 
attractive individual displays. Outstand- 
ing among these were: 

♦ BMW Triebwerkbau GmbH., Mu- 
nich, showing its new 50-hp. all-purpose 
gas turbine engine, the BMW 6002. 

• Porsche K. G-, Stuttgart-Zuffenhau- 
sen, which featured the recently intro- 
duced, more powerful, Porsche aero 
engine Type 67S/4. Takeoff power of 
this fourth in the Porsche aero engine 
series is 75 hp. Rhcin-Mugzeugbau, 
Krefeld-Uctdingcn, has already adopted 
it to power this company’s R\\' 3 mul- 
toplane. 

.^s last year, the Martin-Baker ejec- 
tion-seat stand drew a good deal of 
attention. Tlic German f>cfensc Min- 
istry is known to be considering equip- 
ping all Luftwaffe aitaaft with this 
type ejection seat. 


Forf Ex,^ellena? 



Teflon* tubing is well known to be dienil- 
cally Inert, to resist abrasion, and to slay 
flexible at extreme temperatures. 

For mechanical, chemical, aeronautical and 
dectrical uses, extruded tubii^s of Teflon 
and other plastics bearing the FLEXITE 
trademark assure you dependable perform- 
ance through precision manufacturing by 
MARXEL— with whom excellence has been a 
credo since 1922. Name youi need; let 
Market send samples and da^. 



L. FRANK MARKEL & SONS 

Norristown Pennsylvania 
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ON DUTY TO PROVIDE 



TOP MOBILITY 



Dornier Builds Do-29 STOL Plane 

instalialion witli additional drag and 

Munich-Gcmrany’s newest research latory forces caused by the tip vortices sidc-load links. Tail «hecl is com- 
airctaft, the tvsin-engined Dornier Do-29 from the propellers. pletciv new. 

S testbed, was deseloped as a joint Vertical tail has iuaeased area and Plaiic «as first flown last vear in Dc- 
bv Dornier and the Deutsche height compared to that of the Do-27, cenibct, savs the coinpanv. and it will 

Vcrsuchranstalt fur Liiftfahrt (DYl,) and a dorsal fin has been added. Addi- be used in' an extensise flight test pro- 

and was financed by the German Dc- tional rudder area has been provided gram of VTOL and STOL problems. 

%%^l""7theaerodvnamic testbed ^'o^r^arr!: built around a I^iVdo^" 

is to insestigate some of the problems single pilot and is equipped with a craft is purely a test schicle. 

of STOL and VTOL aircraft, as well as 




in yrOL and STOL aircraft for tsso 
Bmic ai^rame of the Do-29 is that 


Sa'dis* 

three on the bottom, lliis is to handle 
both the incrc.ised air lo.ids .and to 




fNTERIOR of the Georgia Nuclear Laburatorv reactor buildiag is shown during the reactor installatiuii. lire concrete pit below was 
filled with water before the reactor went critical. After tests have been completed, the reactor is shielded bv lowering it into the pool, 
lire reactor building is lately aluminum so that it “cools” quickly and mar be entered rcbtisely soon after a test. 



Dawsmivillc, Ga.— I'itst U. S. testing 
of major subsystems for a mielcar-pow- 
cred aircr.ift under operational condi- 
tions will begin carlr- tliis month at the 
Georgia Nuclear llibotatnry operated 
for the .Air I'orcc b\- tlic Georgia Divi- 
sion of Lockliecd .Aircraft Cotp. 

At tliis nw facilitv, it is possible to 
Nininltuncouslv subject six flatcar loads 
of ecjuipinent— landing gear, control and 
comnninic-ations systcin.s, etc.— to nu- 
clear radiation while tlic equipment is 
operating as it would in flight. Altitude 
conditions, high and low teiiiperaturcs. 
\ibration, inuniditv, ozone atinosphetcs 
and other aspects of the flight environ- 
ment can be simulated by placing the 
test systems in aluminum pressure tes- 
scls as thev arc cycled through the 
sequences required during an opera- 
tional lifetime. 

-A completely new dimension in radia- 
tion testing will be opened by this 
bhotafots', designated -Air I'orcc Plant 
67, because, in the past, materials and 
equipment tests hare generally been 
limited to small specimens that could 


REACTOR is shown out of its pool, with three 
positions. Tlic crew handling the test is in a buried concrete 
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AERONAUTICAL ENGINEERING 



LARGE PIPES w'liich suppiv coolant water to the large radiation etfech. reactor arc shown with Che reactor in the "up position (left). 'i1ic 
flexible joints which allow the [lipes to follow the iiiovcmcnls of the reactor are in the lower portion of the photo. Purified water is used in 
the pit as well as for coolant. Critical expcriiiicnt reactor (right) is used for low' power experiments and to calibrate fuel eleiiieiits for 
the large radiation eRccts reactor used to irradiate aircraft ss'stciiis while thev arc iu o[ieratiou. 


be placed inside a reactor, and it has 
not been possible to irradiate many 
units at one time. Very little data on 
the effect of radiation on aircraft sys- 
tems during operation is asailablc 
through direct tc.sting because of the 
strict size limitation which has pte- 
\ailcd until now. 

Therefore, radiation testing In date 
has centered around small components 
nf large systems and specimens of h-isic 
materials. It has been possible with this 
type of data to determine the feasibilitv 
of using \arious systems in a nuclear 


|jowcrcd aircraft. However, going be- 
yond the proof of feasibility to the 
|)roblcm of designing the most effi- 
cient systems for radiation cnxiron- 
nicnt.s will require large amounts of 
detailed data such as that which can 
be supplied hv the laboratory at Daw- 
sons iilc. 

The Georgia N'uclait Laburatorv 
came into being after Lockheed received 
an -Ait i''orct‘ conttuct for the design, 
construction and operation of such a 
faeilits . .A single group under Dr. J- C. 
I 'lack and Dr. Maurice Miller has been 


in charge of the laboratory through all 
three of these phases. 

It is located on 11,-159 acres of 
wooded, hills ground in an isolated 
section of Dassson Counts about 50 nii. 
north of .Atlanta. Tliis remote location 
ss-.is chosen because of the initbl de- 
cision to use 3 10 megasvaft reaetot svith 
collimation shielding (some portions of 
the reactor arc shielded and some are 
not) abosc ground to irradiate the test 
s|3cciiiicns- 

Pcr.soimel ssho control the reactor 
and the tests arc housed underground 



CONCEPTUAL DRAWING of a test ssstcni iiiomitcd inside an alfitsidc cliambcr on a flat car is at left. ITiis clianiber is made of ainniiniim 
so that it ssill not distml the flux fis-ld to any great extent- Power car behind is heavily shielded. Mocknp of the hot cell (tigliH needed 
for disinaiitling and inspecting ssstems after thev have been irradiated is used for a dress rehearsal before the test to make certain that all 
iieeessaiy W'ork can be done rcmutels. It takes about a year of some dailv prach'cc for a man to become expert with maiiipnlators. 
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NORTHROP'S T-38 achieves successful initial flight 
lest at Edwards Air Force Base - olfers USAF space 
age airmen supersonic training with iwin-jcl safely. 



For U.S. Army's Hawk, Nortronics 
designs, produces airframe and all 
mechanical ground support as ma- 
’■so'* jor subcontractor to Raytheon Co. 


Latest Radioplane answer to 
U.S. Armed Forces' drone needs 
irTi is the supersonic, sophisticated 

USAF XQ-4 typo target drone. 




Northrop's N-156F multi-purpose 
fighter, a high-performanceweapon 
system at minimum cost, now being 
developed under USAF contract, 



AIRBORNE! FIRST LOW-COST SPACE AGE AIRCRAFT! 

USAF-NORTHROP T-38 TALON ANSWERS AIR TRAINING COMMAND 
NEED FOR A SAFE, ECONOMICAL TRAINER FOR SPACE AGE AIRMEN 


, 'V The T-38 pioneers u new Northrop family of lightweight, 
~ B -f- low-cost manned aircraft. It is a breakthrough reflecting 
^ ^ Northrop's constant use of all the tools of scientific 

Ora' management in finding lower-cost solutions to the press- 
ing problems of present and future defense. Latest tool: the Norair- 
created Performance And Cost Evaluation Program called PACE. 





CAS/S /-//STO/^//£S 


Actuolor Pholo; Courto.y Armorrent Di*isio/i, Uni*erKiI Match Cotp., St. louis. Mo. 

Procfuct/on Ba// Bearings G/Ve 
Low Cost Answer To B-5B Actuator Prob/em/ 


CUSTOMER PROBLEM: 

Manufacturer experienced rejects in B-52 aileron 
trim tab actuator inspections because over-all 
linear motion could not be held to specified limits. 

SOLUTION: 

To hold linear actuator end play to proper toler- 
ance, the thrust-supporting ball bearing end play 
had to be held to a maximum .003". N/D &les 
Engineer, working with the manufacturer, recom- 
mended New Departure low cost single row pro- 
duction ball bearings with standard N/D close 
internal tolerances. Extensive testing proved that 
these N/D production ball bearings surpassed 


specifications, assuring end play .001" less than 
allowed limits. Most important, these high preci- 
sion N/D ball bearings supplied definite cost 
advantages over the previous bearings used which 
required costly hand selection. All this, thanks to 
New Departure’s advanced inspection techniques. 

If you're experiencing a bearing problem, or 
questionable costs in production, why not call on 
New Departure? There’s probably an N/D pro- 
duction ball bearing that will meet your speci- 
fications, or exceed them , . . and possibly at an 
over-all cost reduction! For more information 
write Department G-6. 



GENERAL/MOTORS, BRISTOL, CONN. 


SION OF 


ill icmfotced concrete buildings. I'lie 
remainder of the buildings are located 
at least 8,000 ft. from the test area and 
the reactor so that people may work in 
them under normal conditions. 

Tlie decision to clear a large area 
around the reactor and use distance as 
a radiation shield saicd large sums of 
money as compared with the alternate 
constmetion plan of housing the reactor 
and large irradiation area in a heavily 
shielded building. The exact amount of 
the savings, however, is difficult to 
detcmiine, since the configuration of 
the laboratory lias changed in a num- 
ber of ways from the original plans. 

A primary advantage of the present 
shielding configuration is the manual 
accessibility to the irradiation area after 
reactor oiXTation. Tliis is a feature not 
readily attainable in a heavily shielded 
irradiation building because the shield- 
ing becomes liiglily radioactive and re- 
mains so for a lung period. 

Usefulness of the present laboratory 
extends well bevond tlie nuclear air- 
craft program. Svstems for all tv'pes of 
unclear engines for aerial and space 
use can be tested at Dawsonvillc during 
their development. .Ml tvpes of nuclear 
poivcrplauts, regardless of how heavily 
they are shielded, have some subsys- 
tems which must opemte in radiation 
fields and could be tested to advantage 
at Dawsonvillc. Most test work, how- 
ever, probably will be connected with 
vehicles that tlv and carry divided or 
shadow shields for the reactor. 
Commerciol Inquiries 

Around 300 companies have been 
supplied with detailed data on the facil- 
ities at GNL and about 90 of these 
have made inquiries concerning the 
testing of specific systems. Many of 
these requests concerned commercial 
nuclear equipment. Assignment of test- 
ing times is a rcsponsibilitv of the Air 
I'orce, and it is probable that the bulk 
of tlie tests during the next few years 
will involve military equipment as the 
devclopmeirt of nuclear aircraft, rockets 
and other flight vehicles is accelcr.ited- 

Expansion of GNL is feasible be- 
cause of the large amount of unused 
laud at the facility. Tliorc is room to 
construct above ground test establish- 
ments for nuclear povvcrplants or shield 
dcsiOT, again using the principle of 
shielding with distance. Such test units 
could be supported by the shops and 
facilities now existing at the laboratorv. 

A new test reactor also is receiving 
consideration in tentative expansion 
planning. This reactor would be of the 
pulse type that would allow a much 
greater range of radiation exposure rates 
during tests and flux densities several 
utders of magnitude higher than now 
possible. 

The present Radiation Effects Re- 
actor is similar to the other test re- 


actors now in use and docs not have 
the rapid power change characteristics 
of either the pulse reactor or some of 
the reactors being developed for flight 
propulsion. 

Ine current reactor can alter its 
gamma to neutron ratio from 2.1/2 to 
14/1 to simulate various operating con- 
ditions ,ind can reproduce the radiation 
fields of steady state flight. 

The extensive facilities requited to 
rapidly handle a large number of irra- 
diation tests is probably best explained 
bv following a typical test tWough 
GNL. The first test article is an ARC- 
34 ultra high frequency communica- 
tions set and the second will be an 
clcctro-hydraulic system using landing 
gear components. Tltese first tests have 
a two-fold purpose. They will provide 
useful radiation on the test specimens 
and also will give the operating crews 
tlieir first "hot" experience at the new 
facility other than the calibration of the 
test area flux Gelds that has been in 
progress since the reactor first went 
critical last Dec. 14. 

The first two tests are completely 
interna! projects at the laboratory. 
Most of the tests to follow will he 
perfonned at the request of some out- 
side contractor, including other Lock- 
heed divisions- The system to undergo 
irradiation probably will be supplied by 
the company busing time at GNL. 
Any modifications to the test system 
necessary to accommodate instrumenta- 
tion and power supply facilities at GNL 
and to make sure that remote dis- 
assembly is possible will be worked out 
between laboratorv personnel and the 
contractor. Modifications agreed upon 
can be accomplished either in shops 
at GNL or else at the contractor's 
plant. 


NVhen the test system is delivered 
to Dawsonvillc, it goes to the Radia- 
tion Effects Laboratory and is mounted 
on standard gage flat cars with 10x15 
ft- beds made of aluminum and filled 
with water. This type bed helps to 
shield the steel wheels, springs, etc., of 
the car’s tunning gear and tire matcrial.s 
of the instrumentation "mating board" 
w hich remains radioactive for some time 
after being irradiated. 

Conceptual plans have been drafted 
for constructing pressure vessels and 
other environmental chambers to house 
the test systems during irradiation. 
Exact design of these chambers will 
depend upon the tvpe system under 
test. No attempt to design large uni- 
versal chambers will bo made until ex- 
perience sliows exactly what will be 
necessary to handle a major percentage 
of aircraft subsvstems. 

One primary design point concerning 
all of these environmental chambers is 
that they will be constructed of alu- 
minum which is not greatly affected 
by radiation. This metal has a low cap- 
ture cross-section so it docs not distort 
the flux field to any great c-xtent and 
it also has a minimum "cooling" period 
after irradiation before it can be ap- 
proached safely. 

Dress Rehearsal 

Once the test system has been 
mounted on tire flatcar or cars, a com- 
plete dress rehearsal is held in an effort 
to make sure that all instrumentation 
and remote control devices function 
properly. Remote disassembly of tlic 
svstem is checked in a mockup of the 
heavily shielded “hot” cell in wliicli 
the system will be inspected after irra- 
diation has been completed. 

Each test system probably will re- 
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PROFESSIONAL ASSOCIATION WITH A FUTURE 

Raytheon has cxeellcDl openings for qualified engineers and physi- 
cal scientists with BS or advanced degrees interested in systems, 
development, design or manufacturing engineering of complex elec- 
tronic equipments- Please write Donald H. Sweet, Government 
Equipment Division, Raytheon Company, 624 Worcester Road, 
Framingham, Massachusetts. 


BRIGHT DISPLAY 

. ... WITH A MEMORY 
Raytheon’s two-gun memory tube makes 
possible MEMRAD,* a new approach 
to radar data display. In addition to its 
other capabilities, MEMRAD adds a 
new dimension in improving the detect- 
ability of targets by making possible the 
correlation of scan-to-scan data. 

The PPI display is a continuous bright 
picture presentation, eliminating the 
conventional bursts of information. The 
system permits viewing with normal 
room illumination at any number of 
locations on standard TV-type monitors. 
Manual plotting is eliminated entirely. 
Furthermore, recognition and compre- 
hension of target trails are made pos- 
sible by presenting the recent history of 
target position. MEMRAD allows an im- 
mediate assessment of target velocity and 
maneuver, permitting discrimination 
between jet and conventional aircraft. 

•Raytheon Ttademark 
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quire some special tools for the manipu- 
lations to accomplish this remote con- 
trolled disassembly. .\n indication of 
the magnitude of the remote handling 
problem is tliat it takes approximately 
one year of a little daily practice to 
qualify a man as an expert with a ma- 
nipulator. System disassembly witli ma- 
nipulators IS not appreciably longer, 
liowevcr, than under direct contact 
conditions if the manipulator operator 
is an expert and has practised a few 
times with the system in question. 

After the operation of the test sys- 
tem and its instrumentation has been 
double cheeked, it is ready to be trans- 
ferred to the reactor site. An unshielded 
nianned locomotive is used to make the 
transfer of tlie "cold” test article. For 
■'hot'' work, spacer airs are used be- 
tween tile operator’s locomotisc and 
the test cars. It is about 2-5 mi. along 
the track from the Radiations Effects 
Laboratory to the reactor building. Tire 
train cannot pass through a fence 3.600 
ft. from the reactor until a number of 
checks are made to see if the residual 
radiation from the previous test is 
low enougli for the train’s crew to 
approach the tcactot building for a 
brief period. 

Once this has been established, the 
lest car is pushed into position uliete 
it is automatically locked in. 

All instrumentation and power leads 
from the test system on the flatcar ate 
brought to a board underneath the car. 
Tliis board mates with a similar board 
between lire tracks as the cat is rolled 
into position. This is the only connec- 
tion necessary to tic tire car into the 
data gatlicring and control system in 
the underground buildings which house 
the test personncl- 
Reactor Raised 

■flic irradiation begins after tlic proper 
conditions ha\c been established in the 
emiromncntal chambers housing the 
test systems. The heterogenous, unter- 
modented and cooled reactor is raised 
out of the large pool of water which 
shields it between tests and is brought 
to the proper power level. Some tests 
conducted at tliis facility will run for 
several days and some w ill continue for 
weeks depending upon the mission 
simulated. Nuclear-powered aircraft will 
be employed for missions lasting up to 
one week under present .Air Force plans. 

Tliere are si.\ locations for flat cats 
around the reactor pool wliich pro- 
vide a total radiation loliimc of about 
5.700 cu. ft. and an exposed frontal area 
of about -too sq. ft. 'fwo methods arc 
available to control the amount of 
radiation tlic test systems on the \ari- 
ous flatcars receive. First, tlic positions 
of the system on the flat car niav be 
varied by the length of the car—about 
15 ft. Extensions also mav be attached 
to the car to place the test systems 


appreciably closer to the reactor. 

Second, the reactor is surrounded by 
a tank divided into sections, and this 
tank may be remotely filled with water 
and drained during a test to vary the 
gamma-to-neution ratio. 

Part of this sliield fank may be re- 
niDicd for special tests and replaced 
with an emiromncntal cliamber for 
STiiall test systems. 

Safeti- measures employed during the 
test include an automatic system to 
“scram” the reactor or to sliut it down 
and lower it into its pool of shielding 
water should llicre be a sudden tem- 
perature rise in the reactor, a failure of 
the main power svsteni which would 
stop the instruments monitoring the 
reactor’s performance, a sudden buildup 
of the neutron population or a loss of 
coolant flow— in snort, if there is any 
failure of a system connected with the 
jeactor. 

'Seram' System 

riic automatic "scram” system is 
built around an electromagnet which 
lioids the control rods out of the re- 
actor. Power to this magnet is cut as 
soon as any of tlie abme situations 
occur and the control rods are lowered 
hv their own weight into the reactor, 
drnvity then lowers the reactor to the 
bottom of its shield pool. An emer- 
gency flow of cooling water to take 
tlic afterheat from the reactor is as- 
sured from a large tank of water located 
on a little hill aboie the reactor. This 
tank drains through the reactor into 
another tank next to the ereekbed be- 
low the reactor building. 

Present plans are to keep tests tun- 
ning to the laborators' on a three-shift 
basis- Each shift will consist of six 
hours of irradiation and reactor opera- 
tion and two hours with the reactor 
‘'scrammed” to change shifts and check 
equipment in the underground opera- 
tions building. 

Cooling on periods for maintenance 
tasks above the ground vary with the 
distance that the crew can keep between 
itself and the reactor building and the 
type of systems whicli have been under- 

f oing tests. Strengtii of the radiation 
eld laries as the square of tlic distance 
from the source. Some of the systems 
which will be irradiated will become 
very radioactive and cannot be ap- 
proached for over 100 hr., while some 
will cool down cnougli within an hour. 

I'latcars with the test systems aboard 
can be automatically ejected from tlie 
reactor building, and they will roll 
downhill for a 1.000 ft, or more. The 
locomotive and spacer ears then pick 
them up and take them to a remote 
location for cooling. Placing new cars 
in the reactor building for test is then 
a question of how radioactive the other 
test systems in the building have be- 
come. The cooling period before new 


cars can be brouglit in may then nm 
to several days or only last a few hours- 

Post-test inspection and disassembly 
takes place in the "hot” colb of the 
Radiation Effects Laboratory where the 
test sistem flatcars arc taken after spend- 
ing a time in tlic cooling area. 'ITicre 
ate four of tlicse cells- The first is used 
essentially fot major disassembly of the 
test system, and the others are em- 
ployed for making more detailed inspec- 
tions of radiation damage. I'our wall- 
inountcd manipulators are provided in 
c-.ich cell and one large os erlicad manip- 
ulator can be used in tlie first two cells. 
-An oserhead crane of 15-ton capacits- 
is a\-,iilablc for all four cells, 

Obsersation of systems in the cells 
is througli windows, periscopes and 
closed circuit television. Power and 
instrumentation leads also arc as-ailable 
so tliat the test systems may be run in 
tlio "hot" cells. Such post-test running 
deterniiiies flic extent of tlie recover,' 
of any of the system components if tlicy 
failed during the irradiation. 

Wlien the radiation Iciel of the vari- 
ous parts of the test system have 
dropped low enough, they are taken 
into "warm” laboratories where they 
arc inspected and tested fot brief peri- 
ods bv laboratorv personnel. 

Operation of the GNL testing facili- 
ties is primarily dirided between three 
groups- One group has charge of the 
test sistenis. One is concerned solely 
with the safe operation of the reactor 
and the third is responsible fot making 
nuclear measurements in the test arc.i 
and the entire laboratoir facility. These 
three groups are assisted in manv wa\s 
by other groups which study methods 
by which the operation of the labora- 
tory as a whole might be improied. 
Needed Service 

One of the scniccs needed at the 
laboratory is a sen' accurate forecast 
of tlie local weather conditions. The 
reactor b located in a sUglit Iiollnw. 
and it Cannot be operated if there is 
a sciere tcinperalure imetsion below- 
500 ft. which would tend to trap 
gaseous radiation products. A tempera- 
ture forecasting si'stcm has been desel- 
oped which can predict temperatures 
up to 300 ft- to =2-5 deg. for a 24-hr- 
period. Instrumentation used for this 
prediction is a 320-ft. tower with tem- 
peratures read at five leicis and wind 
speed at three. This system has been 
in operation for three i-eats. 

Background radiation IcicIs in tlic 
atmosphere and in the soil and water 
around the facility also hasc been 
lakeii for two and one-half to three 
years so that it will be possible to accu- 
rately dctcniiine just what eliangcs take 
place. An extensive svstem of moni- 
toring these changes has been designed 
at GNL and is one of the elaborate 
safety precautions in operation there. 
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AVIONICS 



By Philip J. Kiass 

Dayton— Most foniiidahlc task facing 
tlic Air Research Sc Dc-velopinciit Com- 
mand today, and probibiy for the next 
decade, is the technical integration of 
the USAP's inanv different electronic 
ground cmironnients to ensure precise 
eoordination and control of aero-space 
schiclcs and weapons. 

This was the \icw cxprt.sscd here 
during the National Conference on 
Aeronautical Klectronics (Naecon) by 
William J. Sen, Technical Director for 
Klectionics in ARDC’s Systems Man- 
agement Directorate. 

Air Force has learned that to acliicsc 
desired svstcin performance, the ensi- 
roninent must he analyzed, designed 
and implemented as a svstem to ar oid 
ending up with a huge '‘non-operating 
elcctronics-do-it-ymirsclf-fcit." Sen said. 

Current .Ait l''orce thinking is that 
an industry team is requited to pto'ide 
the manv raried capabilities needed to 


dewelop, design and fabricate such com- 
plex electronic ground emironments- 
Tlicse sj'stems require capabilities in 
long-range sensors (radar, infrared, etc,), 
coinputets and ditta processing, com- 
munications and switching, situation 
displas'S and control. A substantial por- 
tion of tlic effort also involves architec- 
ture, brick-aiid-mortar construction and 
installation engineering. 

Pressing Problems 
In addition to the problem of co- 
ordination and integration between 
alert and warning systems, \ehiclc and 
weapon control and guidance systems 
and support s'stcnis. Sen cited several 
other pressing problems: 

• Man-inachiuc relationship: The mili- 
tarv commander wlio uses these elec- 
tronic systems must he able to "coii- 
setsc directly" with the computers, 
bspassing the computer programers who 
currently are interposed between him- 
self and the machine. The problem will 


become more serious as new, mote so- 
phisticated computers come into use. 
There is an urgent need, Sen said, for 
computet programing research aimed 
at iinprosing this man-machine rela- 

• Reliability: Electronic ground enri- 
ronments will use millions, perhaps 
billions of components, multiplying 
current reliability problems- Sen ex- 
pressed the hope that current research 
in molecular electronics may pror idc an 
answer. He also said that new data 
transmission media witli greater reli- 
ability than present radio communica- 
tions uuist be developed to provide 
iiitct-svstein data transfer. 

One wav' to reduce the complexity 
of electronic ground sv'stcnis, such as 
S.AGE (Semi-Automatic Ground En- 
vironment) and also minimize the pos- 
sibility of disruption due to enemv 
electronic countermeasures, is through 
use of small self-contained inertial guid- 
ance systems in interceptors and niis- 
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Horizont'al Situation Indicator 


Hurboiital Sitiutioii Indjcatoi. dcv«Iopcd by Collins Radio Co. for .\ir Force Infc^tjlcd 



.silc's that non- reh upon radio control. 
Jolin R. Moore told Naccon. Nfootc 
is ricc president and general manager 
of North Amerieaii's Aiitonctics Divi- 

Here ate some of the new inertial 
guidance applications suggested by 

♦ Intcrcc]>tots, outfitted with inertial 
guidance, would not need to be con- 
tinuously guided b\' SAGE computers 
I in data link to tlie vicinitr- of the target 
where their own airborne radars can 
take over. Instead, it would only be 
nccessarv' to transmit a brief message 
to each interceptor, giving the location 
of its target, after which the inertial 
system could navigate the interceptor 
to the target. Up-to-date information 
on target information could be peri- 
odically tninsmilted to the interceptor. 
'I'his. Moore said, could reduce the re- 
quired target tracking capacity of SAGE 
computers and their associated data 
link facilities. 

• Air-to-air missile, outfitted witii j 
small inertial sv'stem, could navigate 
along a predetemnned flight path to 
the target impact point, set in just 
prior to launch, requiting only occa- 
sional radio signals from the interceptor 
to update information on target posi- 
tion. Inertial guidance could also be 
used by snrface-to-air missiles in similar 
manner, greatly increasing the traffic 
capacity of the ground-based guidance 

Results of a comparative analysis of 


all available long-range communication 
techniques, including satellites, in terms 
of range, capacity, rcliabilitv and cost 
vv.is reported bv W. E. Nlottow, Jr., 
of Lincoln Laboraton. Included in the 
analysis were: ground vv-ave. ionospheric 
reflection, submarine cable, microvv-ave 
link, tropospheric scatter, ionospheric 
scatter, meteor burst, an active satellite 
and two types of passive satellites. 

Transmission cost figures, which 
Morrow einpbasiacs arc onh iipprosi- 
matc, were calculated on a cost-per-bit- 
inilc basis. This is equal to annual 
equipment depreciation and mainte- 
nance cost divided bv the product of 
svstcni capiicitv in bits per vt-ar and 
the system operating range. 

Satellite Relay 

Design parameters for an active real- 
time satellite relay, employing frequency 
shift keying (FSK) and frequency modu- 
lation, were described by fohn K. A\’ebb 
of General Electric's Light Militarv 
Electronics Department. 

If the satellite incorporates means for 
stabilizing its attitude relative to the 
eartli, it should be possible to use a 
small, simple helical antenna which 
will provide desired circular polariza- 
tion. vet not be large enough to sliicid 
solar cells from the sun, \\'cbb said. 
Based on operating at sOO inc., and 
a ground receiver noise figure of 6 db-. 
^\'ebb said that a satellite transmitter 
power of 10 vvatf.s .should provide a 15 
db. margin over threshold signal level. 


Utilization of transistors and other 
solid-state devices is fast approaehing 
the point where practically ail avionic 
equipment will use solid-hate devices 
for power ranges of less than one watt 
and frequencies under 100 me.. Maj. 
Cen, M. C. Dernier, USAF Director 
of Research Sr Development, told 
N'aecon. Tliis solid-state dominance 
probably will be extended to all av ionics 
equipment in the range below 1,000 
me. and 0.2 watt in the future, he 
predicted. 

Discussing the objectives of .CROC’s 
new program in molecular electronics 
(.\\\' .\prii 27. p. 5-t), Domlcr said 
that ,\it Force hopes to reduce size of 
an infrared target see-kcr from the pres- 
ent 5 in. X 30 in. dimensions to only 
5 in. X 2 in. through application of 
ineilectronics. 

Dcnilcr said that ,\RDC headquar- 
ters is investigating tlie possibility of a 
mechanized system of reporting which 
would enable each ,\RDC center to 
report changes in status of each of its 
programs, initiation of new work, com- 
plctinn of old work and other important 
information less than 2-t hr. after the 
action was taken. 

Dr. ?. \3'. Ilcnvald. vice president 
for research at \\'cstinghou5c Electric, 
suggested that the militarv services may 
he intruding on prerogatives that indus- 
try considers to be its own. 'Mic 3\'cst- 
inghouse official said that defense con- 
tractors are accustomed to being told 
what to build, how to build it, and 
what to build it w ith, but now they arc 
being told what organizational struc- 
ture they must have to perform the job. 

"in fact," Hervvald said, "some have 
been told that they will not be con- 
sidered as acceptable bidders unless 
they have an organization which is like 
the model. To reach into the contrac- 


organiz; 




shall 


report to whom, what blocks n 
pear on tlic organization chart, vvlik 
titles must appear in the blocks, is con- 
trary to the best interests of the govern- 
ment." Hervvald said each bidder 
should be allowed to organize in the 
manner which best enables him to do 
the job. Tlie important criteria should 
be on-time, lovv-cost performance, he 
explained. 

Highlights from some of the other 
technical reports presented at this year's 
Naccon include the following: 

• Astro Digital Doppler Speedometer 
(.ADDS), which would dctcnniiie radial 
velocity of a space vehicle with respect 
to a star or to the sun by means of an 
optical-electronic system which meas- 
ures Doppler shift in wavelength of 
star sunlight, was described bv John 
E. .Abate. Kearfott Co. 

• Balanced equiangular spiral antenna, 
wound on a conical surface, which pro- 
vides unidirectional, circularly polar- 
ized. single lobe radiation patterns over 


too 
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It's great to be proud of 
the place you work 


1 job is a jab. But 
; a career to take 
I and scientists at 


To some engineers, a job is 
it doesn’t have to be. It can 
pride in, the way the enginec 

These \ oung men have already made Aulonelics 
a leader in electronics and electromechanics- For 
example, they designed the inertial navigation 
systems for the USS Nautilus and Skate and the 
monopulse radar sj stem for the Air Force's F-I05. 

These same young men now are working on new 
developments — an even more advanced inertial 
navigation system for the first nuclear-powered 
PolariS'Carrying submarines.,. the guidance and 
control systems for the Minuleman and GAM-77 
missiles - . . and many more. 

Today at Autonetics there is room for engineers 
and scientists who want to have a part in these 
history-making activities. Please send your resume 
to Mr. B- F. Benning, 9150 East Imperial High- 
way, Downey, California. 

Autonetics 

A DIVISION or NOBTH AMERICAN AVIAIION, INC. vE7 



tmont the Khievemeiits of Autonetics' young men: the first successful 
oirtorne ell-inertial navigation system. ..first navigation system accurate 
enough to guide the tISS Nautilus and Shale en their historic veyeges 
beneath Arctic ice . . . first successful automatic ster tracking by an Iner- 
tial navigation system during daylight fll^l. ..first completely maneu- 
verable, Inerlially stahilized gyro platform. ..first successful completely 
automatic landing system lor supersonic missiles and aircraft .. .first 
transistorized portable digital computer with "big computer" capabilities. 
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cxtitinciv nidt bandwidths, \\;ii clc- 
^aibl;d by Joliii D- Dyson, Unist-rsih 
of Illinois. 'Ilic new spinil antenna 
configumtioii maintains essentially con- 
stant impedance and pattern oser ex- 
trcmclv wide bandwidths. 

• Determination of earth's vertical in 
an orbiting satellite can be accom- 
plished by using two accelerometers, 
with a seiisihsify of lO' g, sc|)arated 
by a disbmee of 12 in., Mitchell 
Streichcr of Bell Aircraft reported. I'Ot 
a satellite orbiting at an altitude of 16S 
nii„ the error would be less than 1 deg. 
I'Or a Siitellite at 2,600 mi. altitude, the 
error would be under 2 deg. 

• Federal Aviation Agency now lias in- 
stalled 219 peripheral (remote) radio 
communic.itions facilities at distances 
up to 500 mi. from .Ait Route IrafEc 
Control Centers to enable traffic con- 
trollers to talk direetb with ci\il and 
iiiilitars aitemft, Paul ft. Colby of l''.A.\ 
told Niiccon. 'llic network, which uses 

110.000 mi. of leased telephone lines, 
is the world's largest air, ground com- 
uumications system for control of ait 
trafEc. It provides cmiipletc coverage 
of the United States at altitudes aliose 

15.000 ft., and coserage of major ait- 
iravs below tlial altitude. 

• Omega, Navv's long-range, low-fre- 
quency hyperbolic navigation system, 
will undergo expanded tests wiicn a 
second transmitter is instaUed this sum- 
mer at I'orestport, N. A'. Original 
Omega .station at lUmolulu is getting 
a new transmitter which will incteusc 
radiated power from 100 to more than 

1.000 wntts. lohii I- laieb. Navy Bu- 
reau of Ships, told Naecon. 

I 'OWOO’' I 

^ FILTER CENTER ^ 

► European Airlines Test Dopplers— 
Number of European airlines are test- 
ing, or plan to test, new Doppler radar 
nas'igators. Britisli Oscrse.is .Airways 
Corp. has racked up more rhan 900 hr. 
witli a British Marconi Doispler set. 
reports high rdialsilit;-, no tube fail- 
ures. KI.M has accuimilated over 1,500 
lir. witli a Canadian Marconi equip- 
ment on a DC-7C and reports setv 
good |>crformaiiec. .Airline also plans 
to test a Beiidix Radio Doppler on its 
first DC-S. Air France lias started tests 
on a British Marconi Doppler on a 
1049 Constellation and plans to test 
.1 Collins set sliortls. S.AS will test 
both Collins and General I’recision 
Laboratory’ equipments' tliis spring. 

► Annv to Buy Solo— Selective Optical 
l.ock-Gii (Solo), dev eloped by Chic.igo 
.Aerial Industries for missile guidance 
(-AW Dec. S, p. 67), mav also find ap- 
plication in Army tanks to aim guns at 
moving targets. Company will conduct 
design feasibility study under Anriy. 


WHO'S WHERE 


(Coiitjmicd from page 23) 


1. Solar 


It Co., Sau 


.cr-eiigincci 


. Alpiia 


Calit. 

James II. Green. J.„ ms 
department. World Net 
Corp., Dallas. 'I'cs. 

N. S. Hopkins, base manager of Lock- 
heed's Missile-s and Space Division facilities 
at the -Air i’'orce Missile Developnieiit Cen- 
ter, Holloman, N. M. 

H. Doiiglat Lowiey, assistant general man- 
ager, Chrysler Corp.'s Mi.vsile Division, De- 
troit, Mieli- 

Udimmd G. Shower, production tngiiieer- 


S, J. Riinows, foreign military sale's man- 
ager for General KIcctric'.s Production Kn- 
gine Department, Eivaiidale, Ohio. 

Robert 11. Dreisbach. manager of the 
newly foniicd .\iiti Sulmiatiiic Warfare Di- 
vision. the -Magnavos Co.. l'*ort Wayne, Ind. 

The Garrett Corp.'s .kirRescarch Manu- 
faetiiring divisions in Los .\ngeles and 
Phoenix have amioiinecd the follovviiig ap- 
poimiiicnts: James V. Crawford, chief en- 
gineer, and Norman M. Brown, assistant 


aget.^Systems 
s Department, \'ehicle 


.Vbniham 

Design ,md , 

Developmevit Laboratoiv, Space Technology 
Laboratories, Inc., Ijis Angeles, Calif. 


■s Missile Division. 

I'Xivvoey, Calif. 

Frank E. A'accaro. manager-niicrowns'c ad- 
vanecd tleselopoicnt, Klection Tube Divi- 
sion, Radio Corporation ol .\uieriea, llarri- 

AVilliaiii .5. Mnssen. chief development 
engineer. Singer Military I’rodntls Division 
of (lie Singer Manvifae'tviring Co.. Bridge- 
port. Conn. 

,\. I- A'cijx, plant manager, Ctoslev Divi- 
sion. ,\veo Corp, Cincvmuti, Ohio. 

Sainucl Iswcr Kastman, diiector of the 
\\ ashiii|toii, D. C„ reseateh office of Tcth- 
iiieai Operations, hie., Burlington, Mass. 

Dan L Cahill, sales promotion nianager- 
lightueiglit aviation prudnets. Collms Radio 
Co., Cedar Rapids, Iowa. 

Rear Adni. Caleb B. Laning (USN, ret.), 
assistant to the president- Stavid I’hiiineci- 
iiig, Inc.. Plainfield. X. |. 

W. G. Kibic, project resident direetor in 
Miniich, Ckniiany, lor Lockheed .Xircralt 
Corp., during manufacture of the I'-I04 
for the West Geniiaii government. 

Biiaii W- Pollard, assistant to the general 
lujiiager, Bvittmighs Corp.'s Islectrollata Di- 
vision, Pasadena, Calif. 

Meyer Leifer, general manager. Special 
Tube Operation of Sylvama Kleetronic Sys- 
tcins, a division ol Svlsania Klectric Pioel- 
iicts, hie.. Mountain View. Calil. 



there 
are 

important positions 
available at 

TELEMETERING. ..SONAR... 


MISSILE GUIDANCE. ..AIRBORNE RADAR 

If you have had two or more years 
experience in Circuit Design in 
Telemetering, Sonar, Missile Guid- 
ance or Airborne Radar . . . and are 
interested in moving to a perma- 
nent, well paying position in South- 
ern California- 

Pleose write W, C. Wofker yoi/r quolHko- 
Hons or HU in the coupon and moU /oday, 
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EMPLOYMENT OPPORTUNITIES 




AIRCRAFT 
[TFCHAICAl SAIFS 


duciirwlli^ inSadeT 


jss;! 




Openings exist in the 
following categories: 

(1) Hydraulic and tual cyitamt 
12) Inniumanlotion 
'laoiical Syjtaini 

Background required; 


Please submit complete resume 
including salary desired 
Box TS 1042 

125 W. 41 St., New York 36, N. Y. 


Where 
TO Buy 



0 



Engineering 

Writers 


and ability to develop theory and maintenance from 
schematics of Electronic or Digital equipment, 
These are permanent positions in our modern New 
York and Los Angeles offices. Projects are varied 
and interesting. 

If you meet our requirements we ivill pay YOU an 
equivalent agency fee . . . plus relocation allowance 




SERVICE MANAGER 


DISENCHANTED 

ENGINEERS 



What is your problem? 


10S 


EMPLOYMENT OPPORTUNITIES 


ENGINEERS-SCIENTISTS 


HIGH-LEVEL ENGINEERS 

for key creative positions in 

MISSILE, ANTI-MISSILE 

and 

SPACE FLIGHT PROJECTS 

in sunny San Diego 


SsSSSS SSiSsSS' 



cugincof^ U fnlly apprccf.iUxl and 
on I1.C edge of Sun Diogo Buy, 




Al RC RA 


solarW.. 

FT COMPANY^^ oes 



LIVE BETTER, TOO! In a<ldi(ion to 
u. lik'omcnt, Solnr also offers you the 

Tliis'''fainQu\^ resort Mea"has the finS 
ycar-around eUmute in the U.S. Cultural, 
ediieabonul and recreutiunni faoiUties arc 
excellent. The new Advuuced Sciences 
Branch of the University of Californio 
offers facilities for further study. Vuii and 
your family wiU enjoy life more at Solar 
in San Diego. 


lA/oi-kon 

TOTAL 

SOLUTIONS 

■to Major 
Defense Ptobletns 

at General Electric's 
Defense Systems 
Department 


'“ES. 








DefENSE SySTEMS Depariment 

GENERAL AeLECTRIC 
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EMPLOYMENT OPPORTUNITIES 


AIRCRAFT 
GAS TURBINE 


SENIOR 

ENGINEERS 


lead overall control, fuel, accessory 







k.=!=;;'S£s,=;k 





GENERAI. 9 ELECTRIC 







EMPLOYMENT OPPORTUNITIES 



LOCKHEED'S 

New Multi-Million Dollar 

RESEARCH CENTER 


provide facilities for: Exploration of complex technological space re 
ments; scientific latitude and freedom; Ideal environment for rest 
and the most modern laboratory tools available. Qualified scientist 
engineers will find here ground-floor opportunities for extending i 
knowledge beyond the present state of the art. 

facilities will be located In this single area. The Center will provid 
vanced research facilities In all fields related to atmospheric and ^ 
flight Including: Propulsion, physiology, aerodynamics and space d) 
ics; advanced electronics In microwave propagation and Infrared; a 
tics; mechanical and chemical engineering and plasma/magnetoh 
dynamics; thermal electricity; optics; data communications; tes' 
servomechanisms. 


O Top-level scientists and engineers are invited to investigate outstand- 
ing career opportunities for y our future In the new Lockheed Research 
Center. There are openings now for qualified personnel In: Electronics; 
aero and thermo dynamics; propulsion; servomechanisms; materials 
and processes; structures and stress; operations research; research 
in optics, infrared, acoustics, magnetohydrodynamics, instrumentation, 
mechanics and hydraulics; mathematics; and In all phases of design. 


O Please direct your inquiry to: Mr. E. W. Des Lauriers, Manager Profes- 
sional Placement Staff, Dept, 11061, 2400 N. Hollywood Way, Burbank, Calif, 


LOCKHEED 

CALIFORNIA DIVISION 





Don't Forget . . . 

AVIATION WEEK'S 
RESEARCH S DEVELOPMENT 
ISSUE JUNE 22ni{ 


This issue affords you the opportu- 
nity to recruit the engineering and 
technical personnel that you may 
need. Don't miss this important 
issue! Make your space reservation 
today. EMPLOYMENT OPPORTUNITY 
advertising forms close an June 
12th. 


AVIATION WEEK, Ji 


1, 1959 


EMPLOYMENT OPPORTUNITIES 


STRUCTURESENCINEERS 
STRESS ANALYSTS 
PLANNING ENGINEERS 




s you need, It's an inex- 


IN SI^HE SKY BEFORE IT’S OFF 
■THE DRAWING BOARD ^ 


AVIATION WEEK 

P.O. Box 12 
New York 36, N. Y. 



-A.IR,CR,AFT 

AT CORNELL AERONAUTICAL LABORATORY 
The flight research hangar at C.A.L. houses a most unusual airplane. Out- 
wardly it appears to be a standard T-33 /ct, Oosec examination reveals 

This airplane is the latest in a family of variable stability aircraft 

iilSspSES 

’ ‘■m, -o/k in t.,i.bk .ibili,, i, .ypMrf >bt n,.n, ,ppli«l ,n.n.,tb 

desi^gm'^nd many oth« of modern flight. This bre 

pled with our policy of assigning each staff member ir 



Searchlight Section ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


OISPLAVED RATE: UNDIETLAYEO RATE: 
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LETTERS 


Eastern Strike 

llccciit iiiaccMi:iC'y in rcpuiCmg straight 
huts by your staff, further agitated bv off* 
exiitir remarks, liasc k'd me to Iselieve that 
the jiilol groii|i ivill nutiiiuallcalh l>c at 
fault for many things in llie scars te* eomc. 
I his mas range from charges of pilot error 
m aeciefents to failure of companie.s to 
stay out nf the ted ink. Unssevet, you, as 
one ss'ho is looked upon for a fair and ac, 
eiirate picture of all problems in the indiis- 
trs, 1 beliese base a responsibilits* to vour 
readers and the flsiiig pnblie. ,\s you Lave 
ehalienged tbe aiclinc pilots to properly 
disclia^e Ibeir duties and responsibilities. 
! cballciige sou and your .staff to likessasc 
fulfill sour ublimtion to the mans readers 
of .\s i.siioN W EEK .iround tbe ss’orld. 

Ill closing, I si'onld like to make a 
specific reference to a .statement b\ Mr. 
Hilts ill bis article entitled "U. S. .\irlines 
Mas- flit Record Halmiiigs’' f.\M' Mas 4, 
p. l61 quote; ''Isasterii reported a S2.1 mil- 
ijoii profit for the period, despite a elosv 
Jaiiiiary recosers from a s9.das pilots' strike 
at tbe end of the year." Careful insestiga- 
tioii ssill res'eal that iics'er in the liistors' of 
Kasterii ,\ir Lines lias there treen a disrnp. 

ssill petec ssilb me that errors such as this 
slioiitd not go uncorreeted. 

C.siiL W. Fiivii 
Filot- Kasterii ,\ir Lines 
Ssosset, N. Y. 

(Re.idcr Fnc is crirrcct. Shrike ag.ifnsf 
I'.istcrn Air I.iiies isas taken In International 
.Association of .Af.rcbinists ami Ffiglit Engi- 
neers' fntcriiatioriaf Assn. — Ed.) 


Satellite Relay Credit 

I'se just tcceise-d the Oel. 21) issue of 
sont escellciit maga/iiie, and seoiild like 
to eonnneiit on a remark in I'liil Islass' ar- 
ticle "US.AF Proposes Satellite Rclsv Sta- 
tion." (p. Ss). 

Hr. John Pience ssoiild. I am sure, be tbe 
first to a-pudiate the staleme-nt that be 
"ss’as one of tbe first to study and suggest 
tbe feasibilite of .satellite relas* stations . . . 
iiearls' four sear. ago. . . To tbe best of 
my kniivvlcdge. the suggestion isas put for- 
ss'jrd Is ve-ars ago in \Vireless World The 
suggestion u*as further discussed in inter- 
planetars riigbt (1050) and readied a very 
vide audience in The Ksploration of Space 
ilOsH. 

Space literature in tlic carlv sfl's is foil 

If there is any earlier tefctence to the 
idea, i sioiild be cvtremcly intere-sted to 
know it. .And I'm sure lolm won’t mind 
my quibble— alfci all. my last book uas dedi- 
eated to him. , . . 

Ahtihir C. Ci..srke 
Clarke- Wilson -Associates 
Colombo, Cevloii 

(Dr. Pierce agree. Ilial Mr. Ciarkc sug- 
ge.s'tcd feasibililv of satcilffe communication 
relay stations iicarb ten sears prior to bis 
ou-n ;iai>er mi the subject, and regrets that he 
failed to credit Mr. Clarke in his juper — 

Ed.) 

1U 


ielleri* to the t'liitor. .-trinlion ITfp/t. 

3.10 B". 12, t, I .S'l,. .AVir York 36. .Y. V. 
Try to keep teiterr uiiiler 500 loorrfa arid 

Na\aid Controversy 

In regard to the De-cca.A’Ok simlroversv. 
it seems to me tb.it an ide.il solution to the 
pruble-ni is lu conibiiie tbe .idsanlagcs nf 
both ss'stcms into one imit, that is to use 
the A'OR ssstem ol ground transmitters In 
eoiifunetion siitb Ibc Dec-ca moving scroll 
tvpe of position presentation. Such ,i plan 
would not only gtse us a modem system 
of radio aids to n.ivjgatinn but would also 
split the financin] pie "between both nations. 

Vi.li 0'll,st,i.simv, Jr. 
Clayton, Mo. 

Lear Contracts 

Lear. Inc., has the rcspoiisibilitv for de- 
veloping and m.mnfacturing the primary 
gyroscopic rcfcteiicc systems for both Bo- 

coimection ss’ifb the specification table for 
H. S. Alissilcs that appe.ired in flic Iiivcn- 
torv of .Airpovs-er issue. Alar. 9. p. 1S7- 
1'hca- m.iy he technical tciisons why. un- 
der the beading of Guidance, mention nf 
Lc.ir’s contribution to these major programs 
was not made, but just for tbe record and 
for your intelligence files almost 57.00(1,000 
ill contract awards on Tens, and consider- 
ably more than this on Bnm.irc. have so far 
been reecived bv onr Grand Rapids His isiiin 


K. ,\l. DFECSV 

Marketing Maii.iget 
Missile Products 
Grand Rapids Division 
Lear. Inc. 

Grand Rapids, Mich. 


Safety al Midway 

The recent accident to the Convair 
freighter at Midway, with tbe providential 
escape of the crew without -wrious injury , 
could prove to be a wcll.disgiiiscd blessing 
for aviation. In a previous letter ( AW Feb. 
7. 1958, p. llSl 1 urged that transition 
of airline opcralious from Aiidway to O' I fare 
be espedited in view nf the ciir.nilativc 
effects nf Chicago delay s, occasioned by poor 
weather minimnnis or overcrowded ramp 
space, upon a major portion of niir national 
airline service. 

Since that time Ibc only tangible change 
has been the initiation of a roajnr evpansion 
project for the ticket office and passenger 
liandliiig facilities at Midway! Possibly there 
arc mipiiblifi/cd ccnnnmic factors that 
justifs' this evpansion. hot it is liard to 
reconcile with a common sense look at safety 
considerations. Alidwav is iirit a dangerous 
•iirport any more than 9(1 nipb. is an niivi- 
niisb dangerous speed on a turnpike while 


65 mpli. IS p.iteiitlv safe. Ifowevei, prodc-iice 
dictates that m the interests of maiiitaimiig 
ail adequate safety record one docs not con 
tmiioiisly push any facility to its operating 
limits. Fcrliaps y-our usual cveellent report 
iiig of tbe findings of the Convair iiieideiil 
vs'ill res'cal the scemiiigb self-esideul fast 
that wx- are ncgleetiiig or dt-laying a move 
that would sigiiifieaiitly increase tlie safety 
margins of Chicago operations w'hilc nnprov 
ing the pimetiiality and/or predictability of 
Ibc many flights that call there. 

At Alidwav rtuivvav lengths .ire miminal 
•ipprii.ielies are poor, and aircraft traffic is 
the world's highest, surely an unpruiiiisiiig 
coinhniation for optimiznig air travel safety 
and regularitv. How can we rationalize tin 
eonlmuiug use of iniiijmal facilities for oiii 
busiest airport and the hub of our national 
avbtion iielvvork.'’ Must all action toward 
improved aviation -eifety iiiargiiis be jitefau-d 
bv- a major disaster ins-oh-ing loss of life, oi 
can we learn a Icssou this time from the 
loss of a freighter? Let’s take prompt action 
to enhance margins in a vital area by speed 
hig transition to a belter facility whose usi 
is mandatory fur the increasing loliniie- of 
cominercLtI jet aircraft operations, 

D. M. llH.UR 
South Bend, bid 


'Fixed Base’ 

I read with interest and gralificalhin 
vour editorial m .Avishon AVeek for April 
is reg.irdiiig the growth of biiviness flymg 
l-’or those ot us in this business, such ret 
ugnition is lery miieli .ippreclated. 

Mowev-er. J noted the use of a term 
"fixed have operjtors" w-hieh has been used 
bv other pidilieations many times irs recent 
years. I tliiiik by .ill means the (|iiieker 
this dc-vigii.ition is .diolished for aitctafl 
sales and .service operators the sooner 
wx have really recognized that aviation h.is 
liccome of age- 

Iii the long distant p.ivt, aviition was 
mostiv harmtormets w-ho toured the enini 
trv for biiviness. Kventu.illv- some of them 
either got tired .ind vetlleil down, or felt 
tli^ could make a living from one airport. 
'Iliey became ‘‘fixed base" in contrast to 
some others who still barnstormed. 

But tmliiv the term "fixed base" is re- 
dundant and Tneaningk-vv, and certainly 
lends no digiiili to the stature of the up- 
and-coming sales and service operator. 
Rcaily, jiivl w-ho is not ’’fixed have?" 

Honestly, it is really mil hard at all to 
sav sak-s ami serviex operators. The sooner 
we do avv.iy with this old, obsolete "fixed 
base" term, the better off we will he. To 
the gener.il public it must obviously be mys- 
tifving and ,t little hit inane. 

Please don’t take this as any special 
criticism of vour gcncr.illv excellent edi- 
torials and y our fine piihlieaiion. It is simply 
an e.x.miple of the ranipiiign I have had on 
for yxaov to try to bring about not only 
rccognitnin hot correct terminology for the 
modern "sales and semtx iipcr.itors." 

Criiciiio.v Mesrsm 
Metre'll .Aviation 
Seattle. AA’jsh. 
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Squeezing Flijo no ^«.EX-T 



...to make better Teflon' hose/ 


Resistoflex developed a unique method of quality control called "roll testing” prior 
to the introduction of FluoroflexST in 1953. This torture test, in which the tubing is 
compressed in multiple planes, helps to insure the homogenous quality of the hose. 

Long experience with “roll testing” is only one of many reasons for the dependable 
performance of Fluoroflex-T hose. Pneumatic pressure testing— and other control methods 
developed by Resistoflex— are now being Avritten into industry specifications as “standard” 
requirements for high quality hose products. 


Howe\’er, for the best in Teflon, fabricating experience is the most important ingredient. 
With more than 3,000.000 assemblies in service, the reliability of Fluoroflex-T is proven. 
Designers of hydraulic, fuel, pneumatic and ballistic components know they can 
depend on Fluoroflex-T. 


For more information write to Dept. 267, Resistoflex Corporation, Roseland. New Jersey. 


Originators of high temperature fluorocarbon hose assemblies. 


^Resistoflex 


aOSELAND. NEW JERSEY • WESTERN 


T: BURBANK, 


F. • SOUTHWESTERN PLANT: DALLAS, 


ESNA 


gives the design decision 
to the engineer 



Type LH3324 (160.000 psi) 


Type LHTE-TM (NAS 679 140.000 ps?r 


If your major consideration is .. . 


...ULTRA-HIGH TENSILE 
AND FATIGUE PERFORMANCE 

Specify types LH 3393 and LHEB 220 for the utmost in high tensile and 
fatigue-life performance. Highest strength-to-weight of any available 
double hex design. Cold-formed from alloy steels; sizes 14-28 thru 1". 
For use at temperatures to 550°F. 

Other Ufihfiveight 12 point nut series ore avtdUihlc in several ten- 
sile capacities and tnaterials for service at temperaliires to 1300°F. 


Fit the fasTQner to the application from the 
-;j_ only complete line of self-locking fasteners 

ELASTIC STOP NUT 
CORPORATION 

OF AMERICA 

rf 


Dept. S36-625, Elastic Stop Nut Corporation of America 

2330 Vauxhall Road, Union, New Jersey 

Please send me the following free fastening information: 

[~1 Complete dimensional and per; Q Visual Index: A complete plc- 

formance data of the new type torial representation of all 

3324 nut. standard Elastic Stop nuts. 

Nnme Titla 

Firm - 

Siraat 

City — Z one Stara 


...WEIGHT REDUCTION 


This complete line of low-height, lightweight NAS 679 hex nuts has been 
designed and produced to ESNA’s exacting quality standards. Qualified 
to MIL-N-25027. External-internal wrenching surfaces for easy installa- 
tion in limited access areas. Sizes 4-40 through 7/16-20. Alloy steel for 
temperatures to 550°F; A286 stainless steel for temperatures to 900°F 
and nonmagnetic applications. 

ESNA offers a complete line of ALL NAS types of self-locking nuts, in- 
cluding standard and miniature anchors, floaters and gang channels. 


THIS NEW DESIGN is ESNA’s recomincndation for applica- 
tions wliere space and weight reduction are primary needs. Meets MIL- 
N-2.5027: reduced wrenching dimensions permit more efficient center- 
line bolt design; wrench heights carefully engineered to assure satis- 
factorc- assembK- Htic performance. Materials: carbon steel, AMS6304 
alloy steel and A286 stainle.ss steel. 


wt in lbs 


Screw Size 


tensile 


per 1000 

#4 

#6 

# 8 

# 10 


Hi" 

%" 

rating 

LH3324 

.2 

.6 

1.3 

1.4 

2.9 

5.4 

7.3 

160,000 psi 

NAS679 

.9 

1.7 

2.4 

2.6 

4.6 

6.4 

8.6 

140,000 psi 

AN365 

1.4 

2.6 

4.2 

5.0 

9.0 

12.0 

18.0 

140,000 psi 


. . . USE OF NAS 
STANDARD HARDWARE 


